An investigation into the effectiveness of technology change management in a selected manufacturing organisation in the Nelson Mandela Metropole by Oosthuizen, Johan
 iv
 
 
 
 
AN INVESTIGATION INTO THE EFFECTIVENESS OF 
TECHNOLOGY CHANGE MANAGEMENT IN A SELECTED 
MANUFACTURING ORGANISATION IN THE NELSON 
MANDELA METROPOLE 
 
BY 
 
 
JOHAN OOSTHUIZEN 
 
 
Paper presented in partial fulfillment of the requirements for the Master’ Degree in 
Business Administration in the Faculty of Management at the Port Elizabeth 
Technikon 
 
            Promoter: Mr. Tim Hutton 
            Date: December 2001 
 
 
 
 
 v
DECLARATION 
 
“I, Johan Oosthuizen, hereby declare that: 
 
• The work in this paper is my own original work; 
• All sources used or referred to have been documented and recognised; and 
• This dissertation has not been previously submitted in full or partial fulfillment of 
the requirements for an equivalent or higher qualification at any other recognised 
educational institution.” 
 
 
 
 
 
JOHAN OOSTHUIZEN      DECEMBER 2001 
 
 
 
 
 
 
 
 
 vi
ACKNOWLEDGEMENTS 
 
The successful completion of this study would have been impossible without the support, 
advice and assistance and encouragement of the following parties. I wish to record my 
sincere thanks and appreciation to the following: 
 
• To Jesus Christ, my Saviour, for giving me the ability and talent to commence 
such study.  
• To my daughter, Sun  and my son, Charn for the purpose and strength they gave 
me to complete such a study. I love you: remember you are my life. Thank you. 
• To my mother who assisted me with the typing, your support and help has been 
most invaluable. Thank you. 
• To Mr. Tim Hutton, my promoter: thank you for your help, without your help, 
without your guidance this research would have been impossible.  
• To Sandy Blunt for editing the thesis. 
• To Bridgestone/Firestone for supporting my research. 
 
 
 
 
 
 
 
 vii
ABSTRACT 
 
This research investigated technology change management at Bridgestone/Firestone in 
the Port Elizabeth metropole. From a manufacturing organisation’s point of view it is 
clear that technology change is a constant force that determines competitiveness. The 
thesis outlines the specific requirements needed for utilising the concept of technology 
change management at Bridgestone/Firestone. 
 
The literature survey was aimed at placing the concept of technology change 
management and the correct organisational structure and  organisational focus points in 
perspective to ensure successful technology change and its implementation at 
Bridgestone/Firestone. The purpose of the empirical study was to test managements 
perseptions of  technology change management at Bridgestone/Firestone and to 
contribute useful information to the organisation.  From the findings improvements and 
recommendations were suggested as  guidelines for any tyre manufacturer to follow to 
improve technology change management. The empirical study results show that there is 
room for improvement. The  responses to statements outlined areas that need 
improvement and those that do not according to the views of Bridgestone/Firestone’s 
management. 
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CHAPTER ONE 
 
STUDY OF THE EFFECTIVENESS OF THE MANAGEMENT OF 
TECHNOLOGY CHANGE 
 
1.1     INTRODUCTION 
 
The task of developing, implementing and managing major strategic change has become 
a management challenge of the modern world .   The challenge is to conceive what the 
organisation might become in three, five or more years time.   To do this, managers must 
combine analysis and intuition through knowledge, action doing, thinking and feeling.   
This relates to individual behaviour which takes place in teams, whether boards of 
directors, management teams or work teams (Carnall, 1999:9). 
 
The origins of change are analysed in three primary categories, namely:  technological, 
social behaviour and structural institutional (Basil and Cook, 1974:28).   According to 
Kofman, Senge, Kanter and Handy (1974:71), manufacturers are at a stage where 
mastering change is probably the most important thing that leaders can do to assist  
organisations .   Technology is changing today at a more rapid pace than ever before in 
human history.   It is up to management to manage this change effectively.   Slocum 
(1996:679) states that organisations can continue to be successful only if they change and 
adapt. 
 
 
 xix 
1.2     MAIN PROBLEM   
 
According to Basil and Cook (1974:4), the management of change by individuals, 
organisations and international bodies is critical to survival and health in the decades 
ahead.   Individuals, organisations and managers must develop appropriate strategies and 
structures for the effective management of change.   Basil and Cook (1974;23) state that 
the management of technology change has become a pressing problem for advanced 
industrialised nations. However, the university emphasis on business administration 
should permit the mating of science and management to provide the genesis of innovating 
technology.    
 
Komacek, Lawson and Horton (1990:2) state that manufacturing is based on technology.  
However, without people, technology would not exist since technology depends on 
human knowledge.  People apply their knowledge through tools, materials, and 
processes. Technology always results in change and these changes in technology can 
affect people.  Technology also changes the natural environment which can affect human 
life.  Because humans make the decisions about the use of technology, they can control 
the changes caused by technology. 
 
Bailey (1993,3) states that manufacturing organisations are not getting what they expect 
from technology. However, the problem does not lies with technology, but with the way 
that technology change is managed.  
 xx
This leads to the main problem: How effectivly does management handle technological 
change in a manufacturing environment ? 
 
1.3     SUB-PROBLEMS 
 
In order to develop a research strategy to deal with and solve the main problem, the 
following sub-problems were identified:   
 
(a) What does the literature reveal are the steps necessary to effective technology change 
management? 
(b)  What model is necessary to determine how management must handle technology 
change? 
(c)  Is there a correlation between the findings in the literature and the opinions of 
manufacturing organisations? 
 
1.4     DEMARCATION OF THE RESEARCH 
 
Demarcating the research serves the purpose of making the research topic manageable 
from a research point of view.   The omission of certain topics does not imply that there 
is no need to research them. This study was demarcated as follows: 
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1.4.1     MANAGEMENT LEVEL 
 
The study was limited to executive and middle management.  This include managers on 
grades 6 to 8 on the Patterson scale. 
 
1.4.2   SIZE OF THE ORGANISATION 
 
The scope of the study was limited to Bridgestone/Firestone, a tyre manufacturer in Port 
Elizabeth. Bridgestone/Firestone employs 839 hourly paid workers and 78 salary 
workers. 
 
1.4.3    GEOGRAPHICAL DEMARCATION 
 
The empirical component of the study was limited to organisations lying within the  
Eastern Cape. This included the industrial areas of Port Elizabeth and Uitenhage, with 
specific reference to the tyre manufacturing industry and relevant companies in the motor 
manufacturing industry. 
 
1.4.4.     TECHNOLOGICAL CHANGE 
 
The research was limited to examining the effect of technology change.   The study, 
therefore excluded the effect of any other change. 
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1.4.5     SUBJECT OF EVALUATION 
 
The main aim of this study was to determine the impact of technological change and how 
effectivly management dealt with it a manufacturing concern. 
 
1.5    DEFINITIONS OF SELECTED CONCEPTS 
 
1.5.1      TECHNOLOGY 
 
Technology is the method used to transform organizational inputs into outputs.  
Technology is more than machinery; it is also the knowledge, tools, techniques and 
actions applied to change raw materials into finished goods and services.  The 
technologies that employees use range from simple to highly complex.  Simple 
technology involves decision-making rules to help employees do routine jobs.  Complex 
technology requires employees to make numerous decisions, sometimes with limited 
information to guide them (Slocum, 1996:60). 
 
Ivancevich and Matteson (1996:697) state that technology is an important concept that 
can have many definitions in specific instances but that it generally refers to actions, 
physical and mental, that an individual  performs upon some objects, person, or problem 
in order to change it in some way 
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Levy (1998:9) defines technology as the assembly of  hardware and software means and 
tools used by human beings to achieve socio-economic goals. Levy (1998:10) defines 
high technology as scientific technology involving the production or use of advanced or 
sophisticated devices especially in the fields of computer and electronics. 
  
1.5.2      CHANGE 
 
According to Fowler and Fowler (1961:124), change is an act or process through which 
something becomes different, or a new or refreshingly different experience. Paton and 
McCalman (2000:3) state that history shows us that there is more to success than simply 
recognising a ‘trigger’ for change.   Successful exploitation of a change situation 
requires: 
• knowledge of the circumstances surrounding a situation ; 
• understanding of the interactions ; 
• awareness of the potential impact of associated variables. 
 
Slocum (1996:759) states that change  is a setting that is unpredictable because of 
frequent  shifts in product, technology, competitive forces, markets and political forces.
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1.5.3       EFFECTIVENESS 
 
Ivancevich and Matteson (1996:690) define effectiveness in the context of organisational 
behaviour, as the optimal relationship among production, efficiency, satisfaction, 
adaptiveness, and development. 
 
1.5.4    MANAGEMENT 
 
Slocum (1996:765) defines management as planning, organising, leading and controlling 
the people working in an organisation and the ongoing set of tasks and activities they 
perform.  Tosi, Rizzo and Carroll (1990:738) agree that management functions include 
those activities that all executives perform in total, such as planning, organising and 
controlling. 
 
 According to O’Brien (1996:508), technology management is the establishment of 
organisational groups to identify, introduce and monitor the assimilation of new 
technologies into organisations. 
 
1.6     ASSUMPTIONS 
 
It is assumed that technology changes are independent of  type of manufacturing 
organisation and operate in the same way irrespective of type of manufacturing 
organisation. It is further assumed that the subject is applicable to the current paradigm in 
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industry.   This means that what is applicable now will be applicable in a situation where 
a major change or paradigm shift had taken place. 
 
1.7    THE SIGNIFICANCE OF THE RESEARCH 
 
There is a great need for managers to be aware that the environment in which 
organisations operate and the organisations themselves are continually changing.   
Slocum (1996:106) states that the growing global economy creates new imperatives for 
an increasing number of firms; for example technological forces are influencing dramatic 
changes.  On the other hand dealing with technological change sometimes  presents less 
of a problem than overcoming resistance to change in people (New and Singer 1983:51).   
According to Carnal, Norbert and Roberts (1995:402), technology change means that 
jobs change. 
ccelerating technological change has impacted to render obsolete organisational, 
national, and even international strategies.   It has invalidated past premises and 
assumptions normally relied upon for the formulation of future strategies.   
Technology is now transitory and system wide in its impact.   It is not subject to 
conditions of static equilibrium, or of a continually steady state.   Yet the strategies of 
the past which enabled large-scale organisational growth assumed static conditions.   
Change was abnormal, a variation from the norm, and something to be quieted down 
to bring the organisation back to its normal functioning.   A highly structured and 
routinised managerial hierarchy with specialised staffs and elaborate control 
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procedures traditionally has been thought of as the organisational form to foster 
orderly and rational incremental growth.   But such an organisational form has great 
rigidity and little ability to adapt to change (Basil and Cook 1974:45). 
 
Change in South African organisations is likely to occur very rapidly as global forces 
influence the manner in which organisations are managed.   Tyson (199l:4) acknowledges 
that major changes will take place in South Africa, and that the survival of businesses 
amidst changing values and aspirations will depend on managers ability to understand 
and communicate across cultural lines. 
 
For organisations to be successful in a rapidly changing business environment, it is 
imperative that all managers understand the effects of technology change.   Managers 
should be equipped with the best strategies for managing technological change and 
should know how to manage the resistance to technology change.   In instances where 
technological change has not been managed effectively in South African manufacturing 
organisations, this research may be used to design a training programme to enhance the 
effectiveness of the management of technology change.   Considering the importance 
attached to managing technology change in the literature, it is evident that research in this 
field is vital. 
 
1.8      RESEARCH METHODOLOGY 
 
The following procedure was adopted to solve the main and sub-problems: 
 xxvii
 
1.8.1    LITERATURE SURVEY 
 
A literature survey was conducted to identify the impact of technology change in 
industry. 
 
1.8.2   EMPIRICAL STUDY 
 
The empirical study involved conducting a mail survey, developing a measuring 
instrument, sample, statistical analysis of data and recommendations. 
 
(a) Mail survey 
A mail survey was conducted among manufacturing organisation management in Port 
Elizabeth, using a questionnaire drawn up by the researcher to establish what impact 
technology change has on industry. Factory management was chosen because most of the 
time they are at the centre when making decisions regarding technology changes to 
enable the organisation to function.   They are therefore in a good position to identify the 
impact of technology change. 
 
(b) Measuring instrument 
The researcher developed a comprehensive questionnaire for this research project to 
determine the impact of technology change. See annexure A. 
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(c) Sample 
The focus was on the tyre industry.   Modern market conditions place a high stress level 
on the motor manufacturing industry and thus also on the tyre industry.   The researcher 
is currentlu employed in the tyre industry. 
 
(d) Statistical analysis of data 
The statistical procedure used in interpreting and analysing the data was determined in 
consultation with a statistician at the time the questionnaire was drawn up. 
 
(e) Recommendations 
After the results were compiled and analysed, recommendations were made. 
 
1.9    THE SCOPE AND STRUCTURE OF THE THESIS 
 
The remainder of this thesis is structured as follows: 
 
• Chapter One:  Study of the effectiveness of the management of technology 
change 
 
An explanation of the concepts used in the study is provided. A statement of the problem 
and sub-problems and the unfolding of the objectives, demarcation of the research, 
definition of selected concepts and assumptions follow. The significance of the research 
and the research design conclude this chapter. 
 xxix
 
• Chapter Two:  An analysis of effective technology change management 
 
This chapter deals with technology change management and its importance in the 
introduction of manufacturing technology .  The aim of this section is to set the scene of 
the research.  A theoretical explanation of the different areas of technology change 
management  in the manufacturing industry are addresed.  The chapter concludes with a 
model of technology change management. 
 
• Chapter Three:  The theory of effective technology change management 
 
The chapter examines the dynamics of the technology change management process. The 
manufacturers that excel in technology advances are those who understand the change 
process and its implications.  An explanation is given of the different parts of the 
technology change model. 
 
• Chapter Four:  The empirical study 
 
The researcher had to choose among various approaches when conducting the empirical 
study.  In this chapter the construction of a model for technology change management is 
explained.  A brief, theoretical explanation has been included to justify the methodology, 
the research design and the questionnaire used. 
 
 xxx
• Chapter Five:  The analysis and interpretation  of the empirical study 
 
In this chapter the results of the empirical study are presented and interpreted in order to 
draw conclusions in terms of the theoretical paradigm set out in chapters two, three, four 
and five. 
 
• Chapter Six:  Summary and recommendations 
 
The aim of this research was to evaluate the effectiveness of technology change 
management in the tyre manufacturing industry.  The final chapter includes a brief 
summary of the investigation and makes recommendations for areas of further research. 
 
1.10        SUMMARY 
 
This chapter presented an explanation of the concepts to be used in the study. A statement 
of the problem and sub-problems and the unfolding of the objectives, demarcation of the 
research, definition of selected concepts and assumptions followed. The significance of 
the research and research design concluded this chapter. In Chapter two the researcher 
discuss the theories of successful technology change management. 
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CHAPTER TWO 
 
AN ANALYSIS  OF EFFECTIVE TECHNOLOGY CHANGE MANAGEMENT 
 
2.1      INTRODUCTION 
 
According to Levine (2000:26), technology change management is not an isolated 
activity, but a process that touches many of the socio-technical activities at work in an 
organization. This bigger picture of technology change management includes business 
and work processes and technical systems as well as processes related to group dynamics 
and collaboration. The connection is clear. When managers ask people to change how 
they do their work, as is done in improvement of organisations or technology adoption 
efforts, they are being asked to learn. If managers pay attention to how people learn, they 
will be capable of more effective change management. Learning and technology change 
management reinforce one another. If managers are smart about how they manage 
change, they will help make the workplace a learning organization, and this will pay off 
in many ways.  
 
2.2   MANAGEMENT OF TECHNOLOGY CHANGE 
 
Bailey (1993:54) states that the scope and scale of technological change is such as to call 
for a new paradigm of organisation. Unless an organisation includes redundancy, or over-
capacity in its system it cannot have the flexibility to adapt to the changes in the 
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environment required. In designing adaptive systems there are basically only two choices 
in the way that an organisation designs redundancy into its system.    
 
The two choices of redundancy of parts, or redundancy of functions are based on two 
quite different value systems.   The first option is for people to have narrowly based, 
individual tasks like the replaceable parts of a machine.   The basic building block is the 
individual and parts have to be added to the system for purposes of control, and backed 
up or replaced when they fail.  This results in the characteristically mechanistic, 
bureaucratic and hierarchical systems of much of industry today.   This contrasts with the 
second option which is based on redundancy of functions, which recognises the multiple 
capacities of people and their ability to cope with complex roles.   Here, rather than 
adding additional parts, functions are added to the individual.   This develops  
individual’s ability to handle a wide range of roles and their capacity for self control.   
The building block in this instance is not the individual, but the self-managing group 
(Bailey,1993:54).  These alternative values represent a different concept of organisation 
(as illustrated in Figure 2.1 on page 16) and amount to what the author describes as a new 
paradigm of organisation.    
 
However, it is recognised that while such new concepts of organisation may well be 
required, they are far from easy to introduce.   The transformation from the old to the new 
requires nothing less than the working out of a new organisational philosophy 
(Bailey,1993:54). 
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FIGURE 2.1             NEW ORGANISATIONAL PARADIGM 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Adapted from Bailey (1993:55)  
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Cozijnsen and Vrakking (1993:59) argue that technological change has special 
characteristics which call for distinctive management techniques, and a combination of 
organisational and technical skills.  Paton and McCalman (2000:36) identify the 
following competencies a technology change manager must posses, or must have access 
to in terms of skills, recourses, support and knowledge: 
 
• Applying communications skills  both within and without the managing team; 
• Maintaining motivation and providing leadership to all concerned; 
• Facilitating and orchestrating group and individual activities; 
• Negotiating and influencing skills; 
• Employing planning and control procedures; 
• Managing on all planes, upward, downward and within the peer group; 
• Knowing and influencing the rationale for change. 
 
Cozijnsen and Vrakking (1993:59) argue that many of the above competencies depend on 
close human interactions at all levels.   At the same time technology is very effective in 
strategic competition, largely because the same characteristics also make it hard for 
competitors to give an adequate response.   For example, an innovation may catch a 
competitor unawares who would then need a long time to build up the capacity to imitate 
it.   New technology often changes the rules of competition and traditionally has been the 
main way to enter otherwise closed markets.   Thus the key to understanding 
technological performance is a combination of two aspects:  internal management of the 
change process and appropriate strategic direction. 
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2.3      TECHNOLOGICAL APPROACHES TO CHANGE 
 
Successful change can be brought about through modification using certain approaches.    
Ivancevich and Matteson (1996:623) and Slocum (1996:692) identify technology as an 
approach to change.   They state that the technological approaches emphasize changes in 
the flow of work.   This could include, for example, new physical plant layouts, changes 
in office design, and improved work methods and techniques.   Many technological 
changes are related to advances in equipment design and capability.   For example, 
computer-aided-design (CAD) technology has transformed the job (and productivity) of 
draftspersons; laser-guided production equipment has dramatically increased the accuracy 
of many manufacturing processes; the desktop computer has altered literally millions of 
jobs; and, on a growing number of factory floors, robots are outnumbering people.   
Organisational researchers are just now beginning to examine some of the longer-term 
effects of technological change on individuals. 
 
Andrews and Stalick (1994:4) add to the above by stating that the technology structure 
consists of the automated communication, networking, and computer systems used to 
support the process structure.   It includes the data, applications, communications, 
platforms and related technologies.   Supported by local and wide area networks, imaging 
systems and mobile communications networks, one can communicate with just about 
anyone in any location at any time.   Developers using relational database products and 
advanced development software languages and tools can deliver technology much faster 
and more cheaply.   Optical scanning devices, bar codes, smart cards, and other new 
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technologies eliminate time-consuming and error-producing data entry. The sensible 
application of  technology depends on the competent integration of technology with work 
processes.   Historically, we too often have relied on technology to solve business 
problems.   Overlaying technology on ineffective business processes only aggravates the 
underlying problems.   People then blame the technology and then the technology is not 
used effectively or is even abandoned. 
 
2.4    TYPES OF CHANGE 
 
Many managers believe that ‘Change is change’, and implies a ‘one-size-fits-all’ 
approach to change management.   Actually, effective plans are based on knowing what 
kind of change is required.   Deciding this is the first step to systematic identification of 
what needs to change (O’Connor,  1993:15).   Johnson and Scholes (1999:496) note that 
the main development in organisations is incremental, with occasional more 
transformational changes. Tidd, Bessant and Pavitt (1997:6) agree  that organisations use 
minor incremental improvements to radical change which transform the way we think. 
       
2.4.1     INCREMENTAL CHANGE 
 
According to Johnson and Scholes (1999:496), it is beneficial for an organisation to 
change incrementally.   In this way it will build on the skills, routines and beliefs of those 
in the organisation, so that change is efficient and likely to win their commitment.   The 
aim is a realignment of strategy rather than a fundamental change of strategic direction;  
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it is also based on the existing paradigm.   Andrews and Stalick (1994:35) state that 
establishing a separate quality or process improvement group will only reinforce the idea 
that solving problems is someone else’s responsibility.   Instead, each manager and each 
unit must be accountable for continuous improvement in these seven areas: 
• communication; 
• quality; 
• error reduction; 
• productivity; 
• customer satisfaction; 
• cost reduction; 
• worker satisfaction and enjoyment. 
 
Andrews and Stalick (1994:294) note that incremental, gradual change is part of the 
continuous process of improvement.  Such incremental realignment can and should be 
proactively managed; by so doing the organisation will keep in touch with its 
environment and anticipate the need for change which can be achieved through a 
proactive process of tuning or readjusting current ways of operating.  However, it is not 
always possible to anticipate the need for change: organisations react to external 
competitive or environmental pressures.   Managers may not see the need for major 
changes, but may rather adapt the existing paradigm and current ways of operating within 
the existing paradigm.   Both proactive tuning and reactive adaptation may therefore take 
place in incremental change. 
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Cozijnsen and Vrakking (1993:63) and Tidd et al (1997:7) add that change should be 
managed as a step-by-step process, using existing firm capabilities as far as possible and 
not attempting to advance on too many fronts at once.   This allows the time and 
resources needed to build skills, develop markets and absorb change.   Risks are reduced 
by sequential decision making, to postpone major irreversible commitment (if 
competition allows it) until technical and market uncertainties are resolved.   This implies 
frequent reviews and flexibility (discussed below).   It also reflects the connectedness of 
much technological advancement, in which changes must rely on parallel advances in 
outside, complementary technologies.   Also, incrementalism works both ways.   Change 
is a learning process which builds the firm’s capabilities and increases its knowledge 
base.   Learning is more likely to be useful if it reflects existing firm technologies and is 
part of a gradual advance in competences. 
 
2.4.2      TRANSFORMATIONAL CHANGE 
 
According to Johnson and Scholes (1999:497), transformational change is change which 
cannot be handled within the existing paradigm and organisational routines:  it entails a 
change in the taken-for-granted assumptions and ‘the way of doing things around here’.   
New relationships and accountabilities are established, and new technologies replace old 
ones. Andrews and Stalick (1994:27) state that such transformational change may also 
come about as a result or either reactive or proactive processes.   Hammer and Champy 
(1993:65) add that when a process is reengineered, jobs evolve from being narrow and 
task-oriented to being multidimensional.   People who once did as they were instructed 
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now make choices and decisions on their own. Assembly-line work disappears.   
Functional departments lose their reasons for being.   Managers stop acting like 
supervisors and behave more like coaches.   Workers focus more on the customers’ needs 
and less on their bosses'.   Attitudes and values change in response to new incentives.   
Practically every aspect of the organisation is transformed, often beyond recognition.   If 
strategic drift has occurred and has led to deteriorating performance or an uncompetitive 
position in the market, or if external stakeholders (e.g. major shareholders) are not happy 
with the current strategy, management may be in a forced transformational position.   
Such a position may also be reached if other changes in the organisation’s environment 
are so evidently significant or severe that the orgnisation is forced into transformational 
change.  However managers may anticipate the need for transformational change, 
perhaps through analytical techniques.    
 
Andrews and Stalick (1994:47) believe that visions and goals must be seen as 
transforming as well as transformational.  The organisation may then be in a position of 
planned transformational change, which may provide it with more time in which to 
achieve its goals.   However, implementing such change may be difficult to achieve if 
others in the organisation are resistant to it. There are different explanations of how 
change occurs in organisations.   The main concern must be with exploring how the 
process can be managed.   In doing this, it is helpful to consider different views about the 
role of management in the change processes. 
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2.5     CHARACTERISTICS OF TECHNOLOGICAL CHANGE MANAGEMENT 
 
According to Cozijnsen and Vrakking (1993:60), the special characteristics of 
technological change a manager must understand are as follows:  
 
2.5.1    UNCERTAINTY 
 
Uncertainty may be inherent in a new, unknown technology or may only reflect 
ignorance by an individual firm.   According to Levy (1998:73),  uncertainty is associated 
with a lack of sufficient information.   This is the case when the research and 
development organisation lacks adequate information on the successful performance of 
certain elements that are critical for achieving the competitive edge in a new product.   
Typically, this happens when such components are produced by outside vendors.   
Development of the product may require a new technology, a new material, or a new 
process (Smith and Eppinger, 1992:152) Until these pieces are available and reliable, the 
project must deal with technological uncertainty.   The technological uncertainties in this 
situation are external and outside the control of the company developing the product.   In 
such cases, the research and development organisation does not have enough information 
to quantify the uncertainty and to assign it a probable risk level.   Uncertainty ranges 
from complete unpredictability of capabilities, demand, timing and cost for a new 
technology to more containable variations in technical and market parameters.   The risk 
associated with the change varies accordingly.   For new technology the complexity often 
makes it impractical to resolve all the uncertainties at once, and calls for a incremental 
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approach  (Cozijnsen and Vrakking, 1993:6).  However, Slocum (1996:140) states that 
effective planning helps reduce risk and uncertainty or, at least, improves the 
understanding of the risks and uncertainties associated with decision making.   
Unfortunately, even the most effective planning cannot eliminate risk and uncertainty.   
No amount of sophistication is going to dismiss the fact that all our knowledge is about 
the past and all of our decisions are about the future. 
 
2.5.2 SKILLS 
 
According to Carrel , Norbert and Robert (1995:54), technological change means that 
jobs change.   Employee skills must be updated through training so that technological 
advances are successfully integrated into the organisation.  As well as technical skills 
these include marketing and manufacturing skills needed for successful exploitation of 
the technology; organisational skills in bringing individuals together and in managing the 
innovation process to initiate, direct, motivate and select change.   Complexity means that 
broad as well as specialised skills may be needed.   As “non-codified” knowledge these 
skills are costly to transfer, are hard to reproduce, and so become specific to the firm, or 
even the individual.   They constitute a set of technical and commercial firm capabilities, 
often grouped as ‘complementary assets  (Cozijnsen and Vrakking, 1993:60).   Tidd et al 
(1997:80) add that  national competencies in research are also an important input into a 
firm’s technological capabilities.   For example, in large firms, research and design 
laboratories actively seek support, knowledge and skills from national basic research 
activities, especially in universities.    
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2.5.3      APPROPRIABILITY 
 
In contrast to firm-specific skills, the idea behind an innovation as ‘pure knowledge’ may 
be very difficult to protect from imitators.  Hill (l998:41) states that intellectual property 
refers to property such as computer software, a screen play, a music score, or the 
chemical formula for a new drug; that is, the product of intellectual activity.   It is 
possible to establish ownership rights over intellectual property through patents, 
copyrights, and trademarks.   A patent grants the inventor of a new product or process 
exclusive rights to the manufacture, use, or sale of that invention.   Copyrights are the 
exclusive legal rights of authors, composers, playwrights, artists, and publishers to 
publish and dispose of their work as they see fit.   Trademarks are designs and names, 
often officially registered, by which merchants or manufacturers designate and 
differentiate their products (e.g. Christian Dior clothing, McDonald’s restaurants).   The 
philosophy behind intellectual property laws is to reward the originator of a new 
invention, book, musical record, clothes design, restaurant chain, and the like, for his or 
her idea and effort.   As such, they are a very important stimulus to innovation and 
creative work.   They provide an incentive for people to search for novel ways of doing 
things and they reward creativity. However, patents and trade secrets are provided limited 
protection, except in special cases where patents are hard to invent around, such as 
pharmaceuticals, and some firm-specific process innovations, which may rely on secrecy 
(Cozijnsen and Vrakking, 1993:60).   The main defence against imitation is to use lead-
time to keep ahead by continuous, incremental innovation.  
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2.5.4    TIMING 
 
According to Cozijnsen and Vrakking (1993:60) technological change is a dynamic 
(time-dependent) process.   The time needed to develop technology, or to build up firm 
capabilities, adds an additional element to all decision making. Andrews and Stalick 
(1994:15) state that business reengineering takes time.   The initial design work may take 
only six to eight weeks, but implementing the new design, testing the alternatives, and 
supporting the change is an iterative process that may take two years, or more.   
Reinforcing new behaviours and values is an ongoing process.   Executives must be able 
to stick with the programme, even when the pace of progress seems to be two steps 
forward and one step back.   Levy (1998:217) adds that if a company can recognise 
trends beforehand and change accordingly, consolidation will be profound. 
 
2.5.5    IMPACT 
 
Cozijnsen and Vrakking (1993:60) believe that new technology can change the basic 
market and operational parameters facing the firm to an extent which makes adopting the 
technology unavoidable.   This is most important in a competitive situation where product 
innovations open up new markets, or process innovations significantly change quality and 
cost parameters.   Reaction to the technology may then be a matter of survival.   Within 
the firm, technology may impact on working operations in an equally far reaching way. 
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It is a combination of  several factors, rather than any particular one, which will 
determine the management of technology.   For example, certain factors may apply to 
other kinds of change (investment in new plant, or an innovative advertising campaign), 
but these may not have the same technical/marketing skills requirements, 
unpredictability, or time pressure.   The charateristics apply to differing extents in 
different kinds of technological change  (Cozijnsen and Vrakking, 1993:60). 
 
2.6    RESISTANCE TO CHANGE 
 
According to Levy (1998:239), resistance to chance is by no means a phenomenon 
specifically reserved to technology.   Examples of this phenomenon abound in a vast 
variety of socioeconomic fields.   However, in other fields, the pace of change is 
relatively slow compared to the pace in technology.   Technology change management 
must adjust organisational structures to changing company needs, or even introduce 
modifications to existing products.   Management’s behaviour risks freezing innovation 
and discouraging entrepreneurial initiative. 
 
Paton and  McCalman (2000:47) state that an organisation can create an operating 
environment, both internally and throughout its supply chain, which encourages adopting 
an opportunistic stance.   However, no matter how open an organisation is to change, it 
will still face a degree of employee, supplier, distributor, stakeholder and consumer 
resistance to change.   Managers may manage to reduce the frequency and potency of 
such resistance, but they will never eradicate the fear of the unknown. Why do people 
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resist change?   Quite simply because they fear the unknown and are comforted by the 
familiar.   Also very often successes and power bases are rooted in the past and/or present 
and not necessarily in the future.   When facing an uncertain personal change it is easy to 
forget mankind’s successes in shaping the world.   Organisations, individuals and groups 
fear change for many reasons: 
• It can result in organisation redesign; 
• It creates new technological challenges; 
• It confronts apathy; 
• It permeates throughout the supply chain; 
• It challenges old ideas; 
• It encourages debate. 
 
Huse (1975:112) suggests eight ways to reduce resistance to change: 
 
• Any change process needs to take into account the needs, attitudes and beliefs of the 
individual(s) involved as well as the forces of the organisation.   The individual must 
see some personal benefit to be gained from the change before they will be willing to 
participate in the change process; 
• The greater the prestige of the supervisor, the greater the influence they can exert for 
change.   However, the official leader of a group and the actual (although informal) 
leader need not be the same individual.   Frequently, an unofficial leader with high 
prestige and influence within the work group can be highly influential in the change 
process; 
 xlvi
• Strong pressure for change in behaviour can be established by providing specific 
information desired by the group about itself and its behaviour; 
• Strong pressure for change can be established by creating shared perceptions among 
the group members of the need for change, thus making the pressure come from 
within the unit.   In particular, the participation in analysis and interpretation helps to 
reduce or bypass resistance which comes from proceeding either too rapidly or too 
slowly; 
• The amount of opposition to change is reduced when those people who are to be 
changed and those who are to exert influence for a change have a strong sense of 
belonging to the same group.   Change that comes from within is much less 
threatening and creates less opposition than change that is proposed from the outside;   
• Group cohesiveness, or ’togetherness’ may operate either to increase or to reduce 
resistance to change, depending on the issue and whether the group sees the change as 
being valuable or harmful; 
• A group that has a continuing psychological meaning to an individual has more 
influence than a group with only temporary membership.   Therefore, a change 
process that involves bringing individuals together off the job in temporary groups, 
has less force for lasting change than those change processes that involve the 
individual in the immediate job situation (Huse, 1975:112). 
 
All relevant people in the group must share information relating to the need for change, 
the plans for change, and the consequences of change.   A change process ordinarily 
requires the specific and deliberate opening of communication channels.   Blocking these 
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channels usually leads to distrust and hostility.   Change processes which provide specific 
knowledge on the progress to date and specify the criteria against which improvement is 
to be measured, are more likely to be successful (Huse 1975:112).  At this point it is 
important to be able to relate the concept of what is involved in the change process to 
one’s own organisation, as well as highlighting that change is messy, affects many, 
requires systematic diagnosis and needs an effective strategy.   Before moving on to 
examine the rules and procedures to be adopted by the change agent during the lifetime 
of a project, it is worthwhile considering the implications of selecting a change agent 
from within the organisation  (Paton and McCalman 2000:187).  
 
2.7   FORCES FOR CHANGE 
 
Ivancevich and Matteson’s (1996:617) view is that the forces for change can be classified 
conveniently into two groups, namely, external forces and internal forces.   While many 
external forces are beyond the control of management, internal forces operate inside the 
firm and generally are within management’s control. 
 
2.7.1     EXTERNAL FORCES 
 
The first source of external change is change in the market. The manager of a business 
firm historically has been concerned with reacting to change in the marketplace.   
Competitors introduce new products, increase their advertising, reduce their prices, or 
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increase their customer service.   At the same time, changes occur in customer tastes and 
incomes.  
 
The second source of external change is technology.   The knowledge explosion has 
introduced new technology for nearly every business function.   Computers have made 
possible high-speed data processing and the solution to complex production problems.   
New machines and new processes have revolutionised the way in which many products 
are manufactured and distributed.   Technological advancement is a permanent fixture in 
the business world, and as a force for change it will continue to demand attention.  
 
The third source of external change is social and political change.   Business managers 
must be tuned into the great movements over which they have no control but which, in 
time, influence their firm’s fate.  To cope effectively with external changes, organisations 
boundary functions must be sensitive to these changes.   Boundary functions must bridge 
the external environment with units of the organisation.   Boundary roles such as 
marketing research, labour relations, personnel recruitment, purchasing, and some areas 
of finance must sense changes in the external environment and convey information on 
these changes to managers. 
 
2.7.2        INTERNAL FORCES 
 
Internal forces for change which occur within the organisation can usually be traced to 
process and behavioural problems.   Decisions are not being made, are made too late, or 
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are of poor quality.   Communications are short-circuited, redundant, or simply 
inadequate. Low levels of morale and high levels of absenteeism and turnover are 
symptoms of behavioural problems that must be diagnosed.   A wildcat strike or a 
walkout may be the most tangible sign of a problem, yet such tactics usually are 
employed because they rouse management to action.   A certain level of employee 
discontent exists in most organisations, and a great danger is to ignore employee 
complaints and suggestions.   But the process of change includes the recognition phase, 
and it is at this point that management must decide to act or not. 
 
2.8    DIMENSIONS OF TECHNOLOGICAL CHANGE 
 
The origins of change can best be analysed using three primary categories as depicted in 
Figure 2.2 (Basil and Cook l974:28). 
 
2.8.1      SOCIAL – BEHAVIOURAL CHANGE 
 
According to Slocum (1996:127), different views of the need for and pace of social 
change can have a significant impact on an organisation’s plans for international 
operations.   The people of many non-western cultures, such as those of India, Saudi 
Arabia., and China, view change as a slow and natural progression.   For them change is 
part of the evolution of human beings and the universe is guided by a Supreme Being, 
and thus the attitude toward change tends to be passive or reactive.   In contrast, the 
people of Western cultures believe that change can be shaped and controlled to achieve  
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FIGURE 2.2                             MAJOR ORIGINS OF CHANGE 
 
 
 
 
 
 
 
 
 
 
Source:   Basil and Cook (1974:28) 
 
their own objectives and destinies, and the attitude towards change tends to be proactive.   
Therefore, Western managers assigned to non-western countries often run into difficulty 
when trying to introduce innovations too rapidly.   In cultures that hold a passive/reactive 
view of change, new ways of doing things often must go hand in hand with a painstaking 
concern for their effect on interpersonal relationships.   People in nations such as India, 
Italy and Turkey that are characterised by high uncertainty avoidance are also likely to 
resist or react cautiously to social change.   Managers plunged into these cultures have to 
recognise this viewpoint, plan for it, and manage change accordingly. 
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2.8.2      STRUCTURAL/INSTITUTIONAL CHANGE 
 
Ivancevich and Matteson (1996:621) depict structural approaches to organisational 
development by referring to managerial actions that attempt to improve effectiveness by 
introducing change through formal policies and procedures. Actual structural 
reorganisation is the most direct example of this approach.  Mergers and acquisitions, as 
well as the recent interest in downsizing, may set the stage for a variety of structural 
reorganisations.   Generally, restructuring tends to focus on creating flatter, more organic 
organisations. 
 
2.8.3       TECHNOLOGY CHANGE 
 
Technology is a high-risk, costly and uncertain activity.   The world has entered an age in 
which many of the easy inventions and discoveries have already been produced.   
Quantum leaps forward in technological benefits require greater managerial and financial 
commitment.   Recently, mangers of technology have had to consider a new form of cost: 
social cost.   In addition to its contributory role in funding and directing many high 
priority technology efforts and disturbing technology efforts, governments are beginning 
to act as monitors of disturbing technological side effects. The management of 
technological change is not easy.   Few organisations have found the desired balance 
between doing too little and pursuing too many rainbows.   Technological management 
begins with understanding the origins and nature of change within the science-based 
environment of mankind.   It is possible to alter managerial and organisational practices 
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to become more change responsive and adaptable to technology innovation, whether 
initiating change or using it as an input to improvement in internal processes and in new 
ways of relating to the external environment (Basil and Cook, 1974:48). 
 
2.9   INNOVATION  AND TECHNOLOGY CHANGE MANAGEMENT 
 
According to Knight (1967:479), the process of innovation is a special case of the process 
of change in an organisation.  Irwin and Hoffman (1998:17) state that a considerable 
amount of past research has dealt with the question of influences on the adoption of 
innovations in organizations. In this context an innovation is considered to be an 
internally generated or purchased device, system, policy, programme, process, product or 
service that is new to the adopting organization. A technological innovation refers 
specifically to products, services and production technology.  Innovation plays a key role 
in the high-technology industry.   Innovation has a large variety of impacts on aspects 
that are critical in a technological organization.   Some of these roles are positive; others 
are negative.   For example, the bigger the innovative jump a company makes with its 
products, the better will be its competitive position in the marketplace.   On the other 
hand, big innovative jumps often carry risks that are difficult to manage (Levy, 1998:14).  
Technology-driven mechanisms can be classified in terms of technology and markets. 
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2.9.1    TECHNOLOGY-DRIVEN INNOVATION. 
 
An innovation is said to be technology-driven if the basic stimulus for its implementation 
comes from the availability of a new technology, or a combination of new technologies.   
The very fact that a new technology may allow the development of products that were 
difficult or even impossible to create in the past, is in itself a strong motivation to develop 
such products. There are many successful examples of technology-driven innovation.   
Companies like Motorola in the United States, Ericson in Europe, and others developed 
the mobile cellular telephone business, using advances made in technologies such as 
electronics switching, signal processing, and microelectronics.   Thus, they created a huge 
market for which there had been no prior demand (Levy, 1998:15). 
 
Rickards (1999:42) notes that attention has recently been drawn to the tendency for 
partial views of innovation to be presented.   Specifically, innovation has been presented 
as if it were only associated with technological changes.   Other partial views include the 
belief that only substantial breakthroughs count as ‘real innovations’.   Yet there are 
difficulties in seeking to characterize innovation in a more comprehensive way.   The 
innovation process, assumed as encompassing all sorts of changes in all sorts of firms, 
has to justify why it differs from a general management of change process.  Rickards 
(1999:47) adds that innovation is usually equated with technological innovation.   
Innovation normally took the form of technologically products.   This may be something 
to do with the perceived forms of novelty in the innovation.   Consequently, less  
emphasis is placed on market-driven innovation. 
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2.9.2  MARKET-DRIVEN INNOVATION. 
 
According to Levy (1998:15), an innovation is said to be market-driven if the basic 
stimulus for its implementation comes from well-perceived market needs or, better, from 
an established market demand.   Innovation in this case usually consists of creating a new 
product to replace an existing one, or a new generation of products, with better, more 
attractive, price-performance ratios.   In other cases, well-defined customer demand 
stimulates the development of original products that fulfill specific requirements in a 
totally new and innovative way. The development of new, faster microprocessors; large 
storage capacity hard disks; and RAM (random access memory) memory chips are only a 
few examples from the fast-moving computer industry. 
 
Tidd et al (1997:163) state that both the novelty of technology and novelty of markets 
affect markets.   They distinguish between the novelty of technology and the novelty of 
markets, which can be high or low. An  idea of the maturity of technology and markets 
must exist.   Figure 2.3 presents a simple two-by-two matrix, with technological maturity 
as one dimension and market maturity as the other. Each quadrant raises different issues. 
The different techniques to deal with the issues are mentioned in the quadrant for 
development and commercialisation. 
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FIGURE 2.3     TECHNOLOGICAL AND MARKET MATURITY DETERMINE 
THE MARKET PROCESS 
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Source: Adapted from Tidd et al (1997:165) 
 
In the above sections a theoretical basis had been formed as an introduction to technology 
change management. From this theoretical basis a proposed model is constructed to 
outline successful technology change management. 
 
Novelty  of  
technology 
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2.10  DEVELOPMENT OF A PROPOSED TECHNOLOGY CHANGE 
MANAGEMENT MODEL 
 
The model (shown in Figure 2.4 p. 40) consists of two environments, namely, the 
external and internal environments. According to Slocum (1996:519), the external 
environment consists of outside considerations and influences: markets, economics, 
politics, government laws and policies, cultures and technology. These are areas that the 
technology change manager does not always have control of and cannot influence most 
of the time. The technology manager must, however, be fully aware of these external 
forces, able to understand and interpret them and react to them for the full benefit of the 
company. This is a very complex process which requires the technology change manager 
to be educated and skilled in a wide range of activities. Furthermore, the technology 
change manager must have access to and the support of other managers or company 
functions with the necessary information and analyses of the outcomes of movements in 
the external environments. 
 
Another facet in the external environment depicted in the model is the technology supply 
chain. Most modern manufacturing organisations concentrate on core competencies and 
thus do not have big internal technology development departments. The technology 
required comes from external companies or organisations. The technology change 
manager thus does not have full control over the technology required. In technology 
change management the emphasis is obviously on technology.  
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FIGURE  2.4  PROPOSED TECHNOLOGY CHANGE MANAGEMENT MODEL 
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As with any commodity, quality, price, functionality and delivery time is very important 
with the purchase of the technology commodity. Taking into consideration the unique 
situation of any manufacturing organisation and the way the specific organisation 
evolves, much of the technology required must be custom built. What is important in the 
technology supply value chain is that the correct suppliers and supplier value chain must 
be identified. Most of the time these are semi formal partnerships or arrangements 
developed in the past which must enjoy continuous support from technology change 
management. To ensure the correct quality, price, functionality and delivery time of 
technology, the technology  supply value chain must be grown, supported and sometimes 
put up with in the short term to ensure long term success. The above statement is 
especially true for South African manufacturing companies and Eastern Cape companies 
in particular as the economies of scale for specialisation do not exist for the tyre industry. 
 
The second part of the model consists of the internal system.   According to Slocum 
(1996:516), the internal system includes the activities, interactions, sentiments, norms 
and social structures that group members develop over time.  Since these variables are 
interrelated, a change in one may result in a change in the others.  It is in the internal 
system that the technology change management’s main area of influence lies.   It is in the 
internal system that the technology change managers function, as other management, and 
must make the necessary decisions to benefit the company. 
 
Bailey (1993:55) calls for a new organisational paradigm.   The proposed model suggests 
that the technology change system must function in a matrix structure with the functional 
 lix
departments on the one axis and the change agents on the other.  The communication 
between the functional departments and change agents will be cross functional.   
Functional departments will typically be production engineering, quality, financing, 
technical and industrial engineering, or the project department.   The change agents 
department will depend on what technology is required.   For example, if it is quality that 
must be improved, the change agents will predominantly be quality department 
personnel. 
 
Although there are many areas or facets in technology change management, the 
functional and change agent personnel must be involved in the following main areas: 
• organisational culture; 
• union involvement; 
• organisational politics; 
• financial feasibility. 
 
Change can be either incremental or transformational. Different situations call for 
different approaches to change.  Choosing between incremental technology change or 
transformational technology change depends on whether the following situations occur: 
• commitment versus control; 
• proactive management versus reactive management; 
• the correct technology determinism. 
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The whole internal system must be overseen by technology change management, who 
can be a designated high level manager of any of the functional managers or even be 
from general management or directors depending on the specific circumstances of the 
need for change in an organisation. 
 
2.11     SUMMARY 
 
There are many aspects involved in technology change management.  Technology itself 
changes today at a more rapid pace than at any time before and must be managed 
correctly out of a organisational survival context.   The different views expressed by 
authors and researchers on the different aspects of technology change management 
allowed the construction of a proposed technology change management model applicable 
to the current status of South African organisations.  Irrespective of the discipline in 
which managers manage, there is proof that managers must be able to manage technology 
change. Technology change management is not an isolated activity but a process that 
touches many of the socio-technical activities at work in an organisation (Levine, 
2000:26).   The bigger picture of technology change management includes business and 
work processes and technical systems as well as processes related to group dynamics and 
collaboration. Chapter three focuses on the theories which support the areas depicted in 
the suggested model.  
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CHAPTER THREE 
 
THE THEORY OF EFFECTIVE TECHNOLOGY CHANGE MANAGEMENT 
 
3.1      INTRODUCTION 
 
It is important to understand technology change in order to fully appreciate the 
transformation in the manufacturing industry.  Technology change may be regarded as 
one of the few constants of recorded history.   Often industrial winners, both historical 
and contemporary, can be charactrised by their common ability to effectively manage and 
exploit technology change situations.  Enterprises who have at some time been at the 
forefront of technological expansion have achieved domination, or at least competitive 
advantage.  If enterprises are not at the forefront they must have the ability to adapt to the 
route set by the leaders. 
 
 Management and change (in this case technological change) are synonymous.  The 
management of technology is a complex, dynamic and challenging process.  
Technological change management is about incorporating technology into the business 
process to achieve competitive advantage, or to stay afloat.  The chapter commences with 
an examination of how technology change can be managed in terms of the areas 
highlighted in the model. 
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3.2     INTERNAL AND EXTERNAL FORCES 
 
Both Slocum (1996:515) and Kermally (1997:2) identify the forces that influence 
organisational performance as internal and external systems.   It is the internal and 
external system concept that encompasses the technology change management model. 
 
3.2.1     INTERNAL FORCES. 
 
The internal system includes the activities (tasks), interactions, sentiments, norms and 
social structure that an organisation develops over time.   These variables are interrelated.   
A change in one may result in a change in others.   The activities, interactions and 
sentiments grow beyond merely what is required to do the job; they lead to a social 
structure, norms and commitment.   Thus an organisation can be thought of as a system, 
not simply the sum of individual members’ behaviours (Slocum, 1996:515). An 
organisation’s activities, interactions and sentiments will be expanded upon below. 
 
• Activities. The activities of normal organisations include many types of task 
behaviours:  analysing problems, evaluating alternatives, making decisions, operating 
a machine, or writing a memorandum; 
• Interactions. Interactions are communications between two or more people.  
Interactions involve both task-oriented behaviours and relationship behaviours.   The 
interactions of teams are likely to focus on task behaviours.   For the teams to be 
effective, however, important relationship behaviours must also be present:   warmth, 
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praise and acceptance of others;  encouragement of participation by all members;  and 
resolution of team conflicts and tensions.   These ideas are consistent with the 
performing stage of organisational development.   By assigning tasks, management 
often has some influence over the interactions that develop within a team, task, 
committee or department; 
• Sentiments. Sentiments include the emotions of anger, happiness and sadness and  
feelings of trust or distrust.   Sentiments reflect the emotional climate of an 
organisation.   The four sentiments most likely to influence team effectiveness and 
productivity are feelings of trust, openness, freedom and interdependence.   The more 
these sentiments are present, the more likely the work team will be effective and the 
members will experience satisfaction.   These sentiments probably are present in a 
formal or informal organisation if agreement can be reached concerning the following 
statements:  
*    Trust:   members have confidence in each other; 
*   Openness:  members are really interested in what others have to say; 
*   Freedom:   members do what they do out of a sense of responsibility to the group, 
not  because of a lot of pressure from others; 
*   Interdependence:   members co-ordinate and work together to achieve common 
goals. 
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The greater the degree to which the four sentiments are present, the higher the level of 
group cohesiveness.  Cohesiveness is the strength of the members’ desire to remain in the 
organisation and their commitment to it. 
• Norms. It is important to remember that norms are the informal rules to behaviour 
that are widely shared and enforced by the members of an organisation.   They set 
standards for members’ behaviours under specific circumstances.   Their main 
function is to regulate and standardise the behaviours viewed as important by 
organisation members.   Norms may specify how much members should do, how 
customers should be treated, the importance that should be assigned to qualify for 
acceptance, what members should wear, what kinds of jokes are acceptable, how 
members should feel about the organisation, how they should deal with their 
managers, and so on; 
• Group Social Structure. The formation of a relatively consistent pattern of 
activities, interactions, sentiments and norms creates group social structure.   It is 
determined primarily by members’ contributions to achieving the organisation goals, 
acceptance of the organisation norms, and personal characteristics.   The organisation 
social structure can be determined by analysing the patterns of organisation 
leadership (for example a single leader or shared leadership): communication network 
(for example through one or two members or open among members), and member 
status (e.g. differential ranking or relatively equal among members) (Slocum, 
1996:515).    
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3.2.2    EXTERNAL FORCES 
 
The external forces comprise of outside conditions and influences that exist before and 
after the organisation is formed. Karmally (1997:2) states that the main external forces 
consist of the STEP factors (sociological, technological, economic and political), 
competition, customers and stockholders. 
 
3.2.2.1     THE STEP FACTORS 
 
These are the sociological, technological, economic and political (STEP) factors affecting 
organisations.   Sociological factors include social values and attitudes, life styles, 
structures of household, demographic changes, attitudes towards environmental issues, 
cultural differences, processes of cultural assimilation, and so on which impact upon 
factors affecting demand for goods and services.   Organisations have to respond to such 
demands in order to remain competitive. 
 
Technological factors include the spread of the information infrastructure within 
organisations and within society.   New technologies and skills are becoming increasingly 
diffused and organisations, big and small, are becoming high-tech. It is this area that a 
technology change manager should know in depth. In the computing and 
telecommunication areas, developments are taking place at a breathtaking pace.   More 
and more technologies are converging to make the ’global village’ a reality.  From a 
business perspective, technological developments are enabling organisations to flatten 
 lxvi
their structures and pass decision-making down the line in order to be more responsive to 
market needs.   Technology is thus used to underpin corporate strategy 
(Kermally,1997:2). 
 
Economic factors such as inflation, employment levels, government expenditures, trade 
balances, changing exchange rates, the development towards a single currency, etcetera 
on affect business decisions.   Options and future markets serve business to cushion their 
exchange rate changes in order to minimise the impact on their investments. 
 
Political factors such as the decision to privatise public sector organisations and 
deregulation have provided new sources of competition.   Political dogmas are being 
discarded to accommodate the globalisation process and the political climate is changing 
from conflict to collaboration.   There are now numerous acquisitions, strategic 
partnerships and global supply chains established across international borders. 
 
Competition is no longer confined to a few geographic blocs.   Many businesses are 
competing in the international arena.   Countries like India, Singapore, Korea, Taiwan, 
Chile,  Argentina and South Africa, to name but a few, are competing intensively with 
once economically powerful countries like America, the UK and Germany. Transnational 
and global deals are made to strengthen competitive positions and the economics of speed 
has become the essence of competition(Kermally,1997:4).     
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3.2.2.2     CUSTOMERS 
 
Customers now have many choices and are becoming very discriminating.   They make 
use of technology (the Internet) to scan availability of goods and services.   They no 
longer tolerate production-centred organisations (and there are still many such 
organisations).Organisations in turn try to focus their attention on customers and to 
produce products and introduce processes to increase their responsiveness to customer 
needs. 
 
Apart from satisfying customers’ needs, customer retention has gained important 
significance and the business world is now buzzing with phrases like ’relationship 
marketing’, ’customer loyalty’, etcetera (Kermally,1997:2). 
 
3.2.2.3     STOCKHOLDERS 
 
Stockholders have invested their capital in businesses and they rely on top management 
to be the custodian of their investments and to produce reasonable yields on their 
investments. Financial analysts examine the financial performance of organisations and 
investors take notice of such analysis.   In recent years we have seen boardroom coups 
and the departure of numerous chief, financial executives because their organisations 
have delivered poor financial performance or performance below budget expectations 
(Kermally,1997:2). 
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3.3  TECHNOLOGY DEVELOPMENT IN THE VALUE CHAIN 
 
The value chain describes the activities within and around an organisation, and relates 
them to an analysis of the competitive strength of the organisation (Johnson and Scholes, 
1999:156).  One of the key aspects of value chain analysis is the recognition that 
organisations are much more than a random collection of machines, money and people.  
These resources are of no value unless deployed into activities and organised into 
routines and systems which ensure that products or services are produced which are 
valued by the final consumer or user.  In other words, it is these competences to perform 
particular activities which creates the competitive advantage for organisations. Porter (in 
Johnson and Scholes, 1999:156) argued that an understanding of strategic capability must 
start with an identification of the separate value activities.  Figure 3.1 is a schematic 
representation of the value chain within an organisation. Primary activities are directly 
concerned with the creation or delivery of a product or service and can be grouped into 
five main areas: inbound logistics, operations, outbound logistics, marketing and sales, 
and service. 
 
Each of these groups of primary activities is linked to support activities.  Support 
activities help to improve the effectiveness or efficiency of primary activities.  They can  
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  FIGURE 3.1   THE VALUE CHAIN 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Adapted from Johnson and Scholes (1999:158) 
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particular resource (for example raw materials improvements).  This area is 
fundamental to the innovative capacity of the organisation.  Sheasley  (2000:5) adds 
that the development of new technology has an inherent unpredictability that has kept 
it outside the domain of conventional approaches to technology change  management.   
However, with today’s  dichotomy of an increasing need for differentiation  as a 
means of sustaining earnings growth in the face of generally decreasing technical 
resources, a new management process is needed for conducting effective, discovery-
oriented, industrial research.   The basic principles of an options approach to 
investments align well with the essential characteristics of new technology 
development and its highly uncertain outcomes. 
 
Huang (l999:95) notes that in today’s  business environment managers face global 
competition and increasing pressure for higher productivity.   To answer these challenges, 
corporate America  has made concerted efforts to improve its operational efficiency 
during the past decade.   Many management tools have been introduced and implemented 
to enhance corporate competitiveness.   Of the tools available, Porter (l985:33) suggests 
that the value chain approach, which involves disaggregating a firm’s operations into 
strategically relevant activities in order to understand the behaviour of costs and potential 
sources of differentiation, “can be one of the effective tools for optimizing use of 
resources.”   This approach then includes technology development in the value chain. 
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3.4     THE MATRIX ORGANISATION DESIGN 
 
According to Ivancevich and Matteson (1996:591), a matrix organisation design attempts 
to maximize the strengths  and minimise the weaknesses of both the mechanistic and 
organic designs.   In practical terms, the matrix design combines functional and product 
departmental bases.   Although the exact meaning of matrix organisation is not well 
established, the most typical meaning sees it as a balanced compromise between 
functional and product organisation, between departmentalisation by process and by 
purpose. 
 
Shtub, Brad and Globerson (1994:215) and Ivancevich and Matteson (1996:591) agree 
that the matrix organisational design achieves the desired balance by superimposing, or 
overlaying, a horizontal structure of authority, influence and communication on the 
vertical structure.   The arrangement can be seen as in Figure 3.2.   Personnel belong not 
only to the functional department, but also to a particular product or project.  For 
example, manufacturing, marketing, engineering and finance specialists will be assigned 
to work on one or more projects or products.   Consequenly, personnel will report to two 
managers – one in their functional department and one in  the project or product unit.   
The existence of a dual authority system is a distinguishing characteristic of matrix 
organisation.  Matrix structures are found in organisations which require responses to 
rapid change in two or more environments, such as technology and markets; which face 
uncertainties that generate high information-processing requirements; and which must 
deal with financial and human resources constraints.    
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FIGURE 3.2            THE MATRIX ORGANISATION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Adapted from Slocum (1996:352) 
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Shtub et al (1994:216) and Ivancevich and Matteson (1996:592) identify the following 
advantages of a matric design: 
 
• Efficient use of  resources: Matrix organisation facilitates the utilisation of highly 
specialised staff and equipment.   Each project or product unit can share the 
specialised resource with other units rather than duplicating it to provide independent 
coverage for each.   This advantage is particularly relevant when projects require less 
than the full-time efforts of the specialist; 
• Flexibility in conditions of change and uncertainty: Timely response to change 
requires information and communication channels that efficiently get the information 
to the right people at the right time.   Matrix structures encourage constant interaction 
among project units and functional department members.   Information is channelled 
vertically and horizontally as people exchange technical knowledge, which results in 
a quicker response to competitive conditions, technological breakthroughs, and other 
environmental conditions; 
• Freeing top management for long-range planning: An initial stimulus for the 
development of matrix organisation is that top management increasingly becomes 
involved with day-to-day operations.   Environmental changes tend to create 
problems for cross-functional and product departments that cannot be resolved by the 
lower-level managers. 
• Improving motivation and commitment: Project and product groups are composed 
of individuals with specialised knowledge to whom management assigns, on the basis 
of their expertise, responsibility for specific aspects of the work.   Consequently, 
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decision making within the group tends to be more participate and democratic than in 
more-hierarchical settings.   This opportunity to participate in key decisions fosters 
high levels of motivation and commitment, particularly for individuals with 
acknowledged professional orientations; 
• Providing opportunities for personal development: Members of matrix 
organisations are provided considerable opportunity to develop their skills and 
knowledge.   Placed in groups consisting of individuals representing diverse parts of 
the organisation, they come to appreciate the different points of view expressed and 
become more aware of the total organisation.   Moreover, the experience broadens 
each specialist’s knowledge not only of the organisation but of other scientific and 
technical disciplines for example engineers develop knowledge of financial issues; 
accountants learn about marketing (Shtub et al, 1994:216 and Ivancevich and 
Matteson, 1996:592). 
 
3.5     COMMUNICATING CHANGE 
 
All business organisations depend on communication.   Communication is the ‘glue’ that 
binds various elements, coordinates activities, allows people to work together and 
produces results.   It is more important today, given current trends.   Trends in 
management style – away from the strictly authoritarian and toward the more 
collaborative – also make communication more important than ever (Carrell et al, 
1995:17).  According to Johnson and Scholes (1999:526), managers faced with effecting 
change typically underestimate substantially the extent to which members of the 
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organisation understand the need for change, what it is intended to achieve, or what is 
involved in the change.   Some important points to emphasise are as follows: 
 
• the reasons for a change in strategic direction may be complex, and the strategy itself 
may therefore embrace complex ideas.   However, to be effective it is important that 
the reasons for change are communicated in such a way that their complexity has a 
meaning and vitality which can be assimilated across the organisation; 
• it may be important to clarify and simplify further the priorities of the changes to 
come; 
• there are choices of media by which to communicate the changes and the elements of 
the change programme.   Figure 3.3 summarises some of the choices and the likely 
effectiveness of these in different circumstances.   Choices of media richness vary 
from face-to-face, one-to-one communication through to routine bulletins on 
noticeboards and circulars sent round the organisation; 
• involvement of members of the organisation in the change development process or in 
planning strategic change is also, in itself, a means of communication and can be very 
effective; 
• communication needs to be seen as a two-way process.  Feedback from organisation 
members are important, particularly if the changes to be introduced are difficult to 
understand or threatening, or if it is critically important to get the changes right; 
• communication occurs in organisations not simply because managers trying to effect 
change wish to communicate, but because members of the organisation need to make 
sense of what is happening for themselves   (Johnson and Scholes, 1999:526). 
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FIGURE 3.3      EFFECTIVE AND INEFFECTIVE COMMUNICATION OF            
CHANGE 
 
 
 
 
 
 
 
 
 
 
 
Source: Adapted from Johnson and Scholes (1999:527) 
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3.6     THE CHANGE AGENT 
 
There are many other terms that have been used to denote those responsible for the 
effective implementation of change:  for example, change agents, problem owners, 
facilitators or project managers (Paton and McCalman, 2000:49).   The focal point of  
change need not be an individual; a work group could quite easily be designated as a 
special task force responsible for managing the change.   However, generally within, or 
above any work group there is still someone who ultimately is accountable and 
responsible.   Ivancevich and Matteson (1996:620) argue that because people have a 
tendency to seek answers in traditional solutions, the intervention of an outsider is usually 
necessary.   The intervener, or change agent, brings a different perspective to the situation 
that serves as a challenge to the status quo.   The success of any change programme relies 
heavily on the quality and workability of the relationship between the change agent and 
the key decision makers within the organisation.   Thus, the form that intervention takes 
is crucial. 
 
A number of forms of intervention are used in organisations.   First is the external change 
agent who is asked to intervene and provide recommendations for bringing about change.   
Second is the internal change agent, an individual who is working for the organisation 
and knows something about its problems.   Finally, a number of organisations have used 
a combination external-internal change team to intervene and develop programmes.   This 
approach attempts to use the resources and knowledge bases of both external and internal 
change agents  (Ivancevich and Matteson,1996:620). 
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Paton and McCalman (2000:51) identify seven traits associated with change agents that 
are applicable to the current stance in the manufacturing environment.   The change agent 
must be: 
• able to work independently without the power and sanction of the management 
hierarchy; 
• an effective collaborator, able to compete in ways that enhance rather than destroy 
cooperation; 
• able to develop high trust relations, with high ethical standards; 
• in possession of self-confidence tempered with humility; 
• respectful of the process of change as well as the substance; 
• able to work across business functions and units – ‘multi-faceted and multi-dextrous’; 
• willing to take rewards on results and gain satisfaction from success. 
 
Tosi et al (1990:688) conclude that in organisational development the emphasis is placed 
on the use of change agents who collaborate with organisation members to produce a 
self-directed change.   Often an attempt is made to produce new organisational structures 
and cultures to support any new systems or approaches introduced.   This is because in 
organisational development approaches it is assumed that all organisational functioning 
involves a number of organisational components working together, and to change any 
part of the system requires an adjustment of the entire system.   Organisational 
development change agents seek to enhance the capacity and motivation of those in the 
organisation to learn, improve and change through their own efforts in the future.   They 
emphasize development through human growth and improvement. 
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3.7   TECHNOLOGY CHANGE MANAGEMENT AND CORPORATE CULTURE 
 
Culture is very important in the technology change management process.  It is important 
to understand the dynamics of culture and technology change and how culture must be 
managed. Corporate culture is a set of values, symbols and rituals shared by the members 
of a certain firm, describing the way things are done within an organization when solving 
internal managerial problems, together with those related to customers, suppliers and 
environment (Llopis-Taverner, 1992: 22). Without a strong, shared culture which is 
clearly  technology change-oriented, a firm can hardly be competitive due to innovative 
technology development,  Davidson (1992:14) notes that invoking technology innovation 
does not ensure that such notions will be accepted by all participants .  
 
On the other hand, Claver, Enrique, Llopis, and Juan (1998:55) state that innovative 
culture is a way of thinking and behaving that creates, develops and establishes values 
and attitudes within a firm.  These values and attitudes may, in turn, lead to ideas raised 
and changes  being  accepted and supported to improve the function  and efficiency of the 
firm, even though such changes may mean a conflict with conventional and traditional 
behaviour.  For innovative culture to succeed, certain requirements must be met involving 
four kinds of attitudes:  
• corporate management must be willing to take risks; 
• all members of the firm must participate; 
• creativity must be stimulated; 
• responsibility must be shared. 
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 Canalejo (1995: 210) adds that an innovation-based organizational culture must possess 
the following:  
• client-orientation; 
• commitment towards objectives; 
• challenge and initiative; 
• exemplary behaviour; 
• team work; 
• permanent improvement. 
 
To summarise, in order to obtain competitive advantage by means of a search for new 
business processes, it is imperative to possess a culture that supports such a search. In this 
respect Vrakking (1990:99) states that the cultural perception is a prerequisite for 
innovative behaviour having effective results.  
 
There are many ways to innovate; technology is one way.   According to Berg (1985:244) 
a distinction can be drawn between techniques and technology. Techniques are the 
methods, procedures and equipment used in any productive or administrative process. 
Such a process requires a certain degree of skill or art. The knowledge of these skills, 
methods and procedures is technology, and it would include a body of knowledge about 
techniques. Rogovsky (1988:8)  on the other hand, distinguishes between cultures 
oriented toward an imperfect or ambiguous technology and those possessing a perfect or 
simple technology. In the former, decisions are taken in face-to-face meetings, 
decentralization has a specific role and the most admired participants are professional 
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staff. The latter (a  culture possessing a perfect or simple technology) is characterized by 
standardized rules and procedures concerning calculation, plans and statistics in decision 
making, the use of centralization in its organizational structure and the preference for 
technical staff.                                                                                                                                                                                                                                                       
 
After making these distinctions it is possible to establish that the difference between 
technology culture and technology is that the former is based not upon physical reality, 
but upon the structure of symbolic reality and its daily manifestations in organizational 
life. A culture oriented towards technological innovation is  one showing as its main 
shared value, innovation, followed by technology. In this regard, there is a general belief 
that, through continued innovation (which involves the use of technologies mastered by 
the whole labour force), a company will protect its position in the market, and possibly 
even reach and maintain an advantageous position. Corporate values based on 
technological innovation are the intersection of several factors:  
• an innovative culture; 
• a culture based on technology; 
• the acceptance of top management who act as a stimulus for and transmission of these 
beliefs. 
 
Thus, the way in which competitive advantage is defined, new technology is developed 
and participants are trained will be a sound basis for a set of clear, corporate values 
supporting an organizational culture (Mirvis, Sales, and Hackett, 1991:132). According to 
Dussauge and Ramanantsoa (1987:211) this category of beliefs requires the firm 
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acceptance of all organizational strata.  Schneider, Gunnarson and Niles-Jolly (1994:21) 
hold that the employees within these cultures must agree with management’s beliefs on 
the following points:  
• success derives from an awareness of the market and the needs of end consumers; 
• what matters is the quality of an idea, not the power and authority of the person who 
propose it; 
• in order to obtain good results, creative people need the support and compromise of 
the organization; 
• important decisions must be taken incrementally, as high risk levels usually exist in 
innovative processes. 
 
One of the features of this organisational type of culture is that all organizational 
participants share the same values. It must not be forgotten that not all innovation 
cultures are the same (Weiss and Delbecq, 1987:51), and also that within the same firm  
there may be deviations  in the shape of subcultures (King and Anderson, 1995: 106).  
 
The culture or sub culture needs to recognise change as a usual component part of day-to-
day work and raise no obstacle to the alteration of established rules. In other words, the 
culture must stimulate the process of generating new ideas and applying them either 
internally, or to the market, with the ultimate purpose of changing the market, adapting 
the firm to its discontinuities thus obtaining competitive benefits. There is vision needed 
to introduce the concept of change in a culture of technological innovation. If firms want 
to be technologically innovative, the organisation must eliminate cultural barriers to 
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change, as these would make them lose their competitive advantage, (Claver et al, 
1998:65).  
 
3.8     TECHNOLOGY CHANGE MANAGEMENT AND THE UNION 
 
Bendix (1996:434) states that the affect which technology has on negotiations can be 
divided into two types.   The first relates to the influence of technology on the work 
process and on the employee who performs that work, and the second to its effect on 
employment levels. It is commonly believed that mass production technology alienates 
the employee from his work, minimises social interaction and, in general, has a 
dehumanising influence.   This result in demands by unions for the humanisation of the 
work process, for example, by increased job content, whole process tasks, the 
establishment of work groups and psychological counseling for employees.   Demands of 
this nature become problematic issues at the bargaining table and could be subjected to 
distributive or integrative negotiations.   From the employer point of view, another 
problem exists in that the monotony of certain work processes may result in a greater 
propensity among employees to undertake strike action, if merely to alleviate the 
boredom of their daily routine.   This may increase the power of unions representing 
these employees, but it will not promote the effective conduct of negotiation. 
 
The ever present threat of technological development to the job security of employees 
constitutes a point of constant debate between employers and unions.   Carrel et al 
(1995:641) note that  job security is one of the primary goals of unions.   Without jobs, 
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union goals of higher wages and greater benefits are meaningless.   Unions provide for 
job security by negotiating.   What is more, technology may be purposely introduced by 
an employer in order to diminish trade union power.   Unions will demand to be 
consulted on the introduction of new technology and to be assured of compensation 
should employees be retrenched.   In more sophisticated systems this is followed by the 
demand for employee retraining or for re-education of employees so that employees 
themselves are able to man any new machinery which might be introduced. 
Technological innovation is a fact of modern life and, in the long run, unions may have to 
accept this.   If they do, technological development will become an item for integrative 
rather than distributive negotiations. 
 
 
3.9     POLITICS  
 
Using political power, individuals manipulate and shape the actions and behaviours of 
others (Andrews and Stalick, l994:7).  Both formal and informal leaders use power to 
promulgate and reinforce culture.  Political power can originate from formal authority or 
personal power.  The former is acquired through the position held in the organisation and 
the latter through expertise, knowledge, or connections.  If re-engineering the physical or 
technical dimensions upsets the existing power balance, resistance can be fierce.  The 
threat of a loss of power can provoke a dramatic, often confrontational or subversive 
response.  To ignore power issues is to ignore a reality of organisational life. 
 
Thompson (2000:64) argues that politics affects everyone, regardless of position. 
Technology change managers can either learn how to play, or be swept away by the tide. 
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Often highly skilled technical people assume that because they are smart, management 
listens to them. However, personal credibility is not earned for competence alone. It is 
earned through consistent, constructive work toward the goals of the management team. 
Within many organizations there are people who think that the road to success runs over 
the dead bodies of their coworkers. But this course of action is filled with personal risk. 
Although in the short-term gains may be realized, in the long run the instigators are 
punished for the disruption they have brought to the organization. So what can 
technology change managers do if they are the victims of such malicious behaviour?  
Technology change managers need to be aware of the employees standing within the 
organization. If someone working against technology change management has access to 
upper management and the change manager does not, then a problem may arise.  This can 
often be frustrating for support organizations because line organizations tend to have 
more credibility with management, and thus the complaints brought against technology 
change managers are often considered true until proven false. There are two tactics that 
will allow technology change managers to succeed should such a situation arise.   
 
• should any failure occur in the change management process, the manager should  
accept responsibility for the failure and submit well-crafted documentation showing 
plans for corrective action;  
• if accusations are false, documentation is still necessary to demonstrate the change 
manager’s position.  Complete and truthful documentation will be the technology 
change manager’s best weapon in a political fight. 
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Politics are sometimes an ugly necessity in life, but understanding them and playing the 
game intelligently will allow technology change management to reach their goals. How 
technology change managers play the game and keep score is up to them, but in the end, 
it’s not how much technology change managers made or how high they climbed, but what 
they become in adding to the company’s bottom line (Thompson, 2000:64). 
 
3.10     FINANCIAL MANAGEMENT 
 
Although there are many non-financial justifications a technology change manager must 
consider, the real impact that affect the company’s bottom line must realised in financial 
terms. The relevant cash flows created by technology  implementation must be analyzed 
to assess whether a project is feasible in financial terms.  A number of techniques are 
available for performing such analyses.  The preferred approaches integrate time value 
procedures, risk and return considerations, and valuation concepts to select capital 
expenditures that are consistent with the firm’s goal of maximizing owners’ wealth. 
Gitman (1997:366) and Baker (1987:267) identify the following financial capital 
budgeting techniques. 
 
 
3.10.1     PAYBACK PERIOD 
 
According to Gitman (1997:366), payback periods are a commonly used criterion for 
evaluating proposed investments.  The payback period is the exact amount of time 
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required for the firm to recover its initial investment in a project as calculated from cash 
inflows.  In the case of capital outlay, the payback period can be found by dividing the 
initial investment by the annual cash inflow. Although popular, the payback period is 
generally viewed as an unsophisticated capital budgeting technique, because it does not 
explicitly consider the time value of money by discounting cash flows to find present 
value.   All such techniques in one way or another discount the firm’s cash flows at a 
specified rate.   This rate – often called the discount rate, required return, cost of capital, 
or opportunity cost – refers to the minimum return that must be earned on a project to 
leave the firm’s market value unchanged. 
 
3.10.2    NET PRESENT VALUE (NPV) 
 
Because net present value (NPV) gives explicit consideration to the time value of money, 
it is considered a sophisticated capital budgeting technique. The NPV is found by 
subtracting a project’s initial investment from the present value of its cash inflows 
discounted at a rate equal to the firm’s cost of capital.  By using NPV, both inflows and 
outflows are measured in terms of present rands.  Because one is dealing only with 
investments that have conventional cash flow patterns, the initial investment is 
automatically stated in terms of today’s rands.  If it were not, the present value of a 
project could be found by subtracting the present value of outflows from the present 
value of inflows (Gitman,1997:370) . 
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3.10.3    INTERNAL RATE OF RETURN (IRR) 
 
Gitman (1997:367) states  that the internal rate of return (IRR), although considerably 
more difficult to calculate by hand than NPV, is probably the most used, sophisticated 
capital budgeting technique for evaluating investment alternatives.  The  IRR is defined 
as the discount rate that equates the present value of cash inflows with the initial 
investment associated with a project.  The IRR is the discount rate that equates the NPV 
of an investment opportunity with zero rand (because the present value of cash inflows 
equals the initial investment).  
 
3.11     PRO-ACTIVE VERSUS RE-ACTIVE MANAGEMENT 
 
According to Paton and McCalman (2000:10), internal changes can be seen as responses 
or reactions to the outside world, which are regarded as external triggers.   There are also 
a large number of factors which lead to what are termed internal triggers for change.   
Organisation redesigns to fit a new product line or new marketing strategy are typical 
examples, as are changes in job responsibilities to fit new organisational structures.  The 
final cause of change in organisations is where the organisation tries to be ahead of 
change by being proactive.   For example, where the organisation tries to anticipate 
problems in the marketplace or negate the impact of worldwide recession on its own 
business, proactive change is taking place (Buchanan & Huczynski, 1997:461). 
Management can address the technology change process either pro-actively or re-actively 
(refer to section 2.4 ).   This decision depends on the type of change, namely incremental 
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or transformational that takes place in an organisation.   Figure 3.4 depicts management’s 
pro-active or re-active role in terms of the type of change. 
 
FIGURE 3.4     MANAGEMENTS  ROLE VERSUS THE  TYPE OF CHANGE 
 
 
 
 
 
 
 
 
 
 
 
 
                                
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Adapted from Johnson and Scholes (1999:497) 
 
• Tuning: If incremental alignment is proactively managed the organisation will 
keep in touch with its environment and anticipate the need for change, which can be 
achieved through the proactive process of tuning current ways of operating; 
• Adaptation: While it is not always possible to anticipate the need for change, 
organisations do react to external competitive or environmental pressures. Managers 
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and current ways of operating within that paradigm.  Both  proactive tuning and 
reactive adaptation may therefore take place in incremental change; 
• Forced transformation: If strategic drift has occurred and has led to 
deteriorating performance or an uncompetitive position in the market, or if external 
stakeholders are not happy with the current position of the organisation, management 
may be in a forced transformational position; 
• Planned transformation: If management anticipates the need for 
transformational change, perhaps through analytical techniques, they may then be in 
the position of planned transformational change, which may provide them with more 
time to facilitate charge.  However, such change may be difficult if others in the 
organisation resist it (Johnson & Scholes ,1999:497). 
 
Depending on the culture of an organisation, the attitude of management and employees 
towards change can be pro-active or re-active (Slocum, 1996:127).  Their attitudes 
depend on their own objectives and destinies. Slocum (1996:140) adds that technological 
forces create opportunities and threats that create tension by pulling an organisation in 
different directions at the same time. Whether managers deal with change reactively or 
proactively, these forces are sources of risk and uncertainty.   Planning gives managers a 
better chance to understand these forces.  
 
 
3.12     MANAGEMENT CONTROL VERSUS COMMITMENT 
 
Together with planning, organising and leading management must control the  
environment for which it is responsible.   Slocum (1996:9) states that controlling is the 
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process by which a person, group or organisation consciously monitors performance and 
takes corrective action. Ivancevich and Matteson (1996; 218) note that commitment to an 
organisation involves three things:   
• a sense of identification with the organisation’s goals; 
• a feeling of involvement in organisational duties; 
• a feeling of loyalty to the organisation. 
 
Research indicates that the absence of commitment can reduce organisational 
effectiveness.  People who are committed are less likely to resign and accept other jobs.  
Thus, high turnover costs are not incurred.  In addition, committed and highly skilled 
employees require less supervision.  Close supervision and a rigid monitoring control 
process are time-consuming and costly.  Furthermore, a committed employee perceives 
the value and importance of integrating individual and organisational goals.  The 
employee thinks of his or her goals and the organisation’s goals in personal terms. 
Intrinsic rewards are especially important for the development of organisational 
commitment.  Organisations able to meet employee needs by providing achievement 
opportunities and by recognising achievement when it occurs have a significant impact 
on commitment.  Thus, managers need to develop intrinsic reward systems that focus on 
the importance of self-esteem, to integrate individual and organisational goals and to 
design challenging jobs. Figure 3.5 shows how the balance between control and 
commitment moves with the emerge of each approach to job design. 
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FIGURE 3.5   THE BALANCE BETWEEN CONTROL AND COMMITMENT IN 
TERMS OF JOB DESIGN 
  
 
 
 
 
 
 
 
 
 
 
 
Source: Adapted from Slack et al (1995:374) 
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if not more than, their psychological responses.  Behavioural approaches to job design 
focus far more on the commitment of staff to their jobs, and indeed place staff 
engagement and motivation as the central themes of job design.  Finally, empowerment 
not only highlights the commitment of staff but also transfers to them at least part of the 
control of their jobs.  Paradoxically, this moves the emphasis back to control, but now it 
is individual or group control rather than ‘managerial’ control  (Slack et al, 1995:373). 
 
3.13     TECHNOLOGY DETERMINISM 
 
Until comparatively recently, the assumption was often made that technology is finite and 
that all the other variables including people and work organisations would fit around  
technology (Bailey, 1993:29). Technology, determinism demonstrated that options and 
alternatives were possible which might better fit some of the other variables involved, for 
example, people. According to Slowinski, Stuton, Tao, Miller and MacConnell 
(2000:11), organizations that successfully access external technology have several key 
characteristics. These include:   
3.13.1     UNDERSTANDING THE COMPANY’S TECHNOLOGY NEEDS 
 
A strategic understanding of the current intellectual property portfolio of the business 
sector and future technology needs are the cornerstones of technology development. By 
understanding the organization’s core competencies on which to develop technology 
internally, strategic areas can be identified for external acquisition by assessing future 
technology needs ( Slowinski et al, 2000:11). 
 
3.13.2     IDENTIFICATION OF EXTERNAL TECHNOLOGIES 
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Each industry sector has one or more preferred modes of finding external technology. For 
the pharmaceutical companies, cooperative research efforts with biotechnology 
companies are fruitful areas. The oil and gas industry has formed consortia to find 
solutions to identified business-sector technology problems. The semiconductor industry 
has taken this approach a step further by delineating a road map identifying technologies 
that need to be in place by certain dates. It is important to understand where to look for 
technology in each business sector, to increase the likelihood for successful integration of 
external technology.   
 
3.13.3     EVALUATION AND ASSESSMENT OF TECHNOLOGY NEEDS  
 
There is a tremendous amount of technology available for acquisition. After technologies 
have been identified, it is essential to evaluate them in order to identify the quality of the 
technology as well as the process by which it can be incorporated into the current 
business. Only then can a technology be valued for further negotiation.  
 
3.13.4     VALUATION OF TECHNOLOGY 
 
After a technology has been targeted for acquisition, it is essential to determine the costs 
associated with bringing it into the business. This includes any initial outlay of money, as 
well as additional investments to modify and/or improve the technology. In addition, if 
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this is to be the basis for a new technology platform, then development of a relevant core 
competency is essential ( Slowinski et al, 2000:11). 
 
3.13.5     DEVELOPING A TECHNOLOGY AGREEMENT  
 
The most successful agreements are those that have a well planned process for 
identifying potential obstacles and integrating the acquired technology into the current or 
future planned organization, for example, an agreement with the union and labour about 
technology adoption. 
 
 
3.13.6     METRICS FOR MEASURING SUCCESS  
 
The most successful technology acquisitions are those that benefit the monetary bottom 
line of the organization. In the absence of a financial metric, organizations have 
developed a variety of ways to measure success. These include internal recognition 
through awards or publications, the number of people involved in the evaluation process, 
and the number of new products developed from the technology acquisition.  However 
one measures success, it must be a credible method within the organization.  
 
3.13.7     A CLEARLY DEFINED TECHNOLOGY ACQUISITION PROCESS  
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The most successful technology acquisitions are those that are completed timeously and 
contribute rapidly to the finances of the company. Cumbersome bureaucratic processes 
and slow or erratic decision-making by senior management hinder external technology 
acquisition and may destroy the initiative ( Slowinski et al, 2000:11).  
 
From the above it is clear  that to determine which technology to use is a dynamic 
process of decision-making rather than one decision or an isolated decision-making 
process. It is not only important to determine the correct technology, but all stakeholders 
must be involved to assure a positive end result. Bailey (1993:78) notes that during 
change there is normally a huge focus on technology and technological considerations, 
particularly during the planning process.   Heavy reliance is placed on external technical 
consultants and contractors. Consultants and contracters who were experienced in 
technology indicated that they considered technology change to be a relatively 
straightforward job.   They considered that any manpower or trade union considerations 
were internal matters to be dealt with by management and were not their concern.  In the 
past the process of technology chance was almost entirely dominated by considerations of 
technical and task factors (see Figure 3.6).   Questions concerning training, organisational 
and human factors were not treated with the same dominance in the beginning of the 
technological change planning phase (Bailey, 1993:78). 
 
FIGURE 3.6                     PHASES IN PLANNING TECHNOLOGICAL CHANGE 
 
 
Task and technological factors 
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Source: Adapted from Bailey (1993:79) 
 
The apparent lack of concern or interest in technology change may have been reinforced 
by several factors: 
• the engineering background and assumptions by the majority of people in the 
technology change planning team:  not only the contractors and colsultants but also 
the members of the management team; 
• the fact that in comparison with the technology and the unknowns involved, 
manpower and industrial issues were thought to be simple and relatively 
unproblematic; 
• the lack of a vigorous trade union organisation and representation may have meant 
that management considered the workforce to be a relatively ‘soft touch’.  Their 
relative lack of knowledge and militancy meant that they did not make any particular 
demands and were likely to acquiesce in whatever solutions were proposed; 
• the belief by management that they had fulfilled their  responsibilities to the 
workforce in that they had communicated over a long period of time what their 
intentions were and in broad terms what the new system involved.   In this they may, 
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either by accident or design, have confused the needs of communication with those of 
consultation on a change of this magnitude (Bailey,1993:78). 
 
The result of this technical domination in the planning process meant that issues such as 
job satisfaction and motivation, work organisation, communication, and supervision and 
management of the new system were given little consideration.   The changes that might 
be required to the organisational and human variables were not recognised and only came 
to light after the event rather than during the planning phase.   This and the dominance of 
technical consideration during the planning phase seem to be characteristic of many 
applications.   As is illustrated in Figure 3.6, the human and organisational issues often 
only emerged after the event, when it might have been more difficult to make the 
necessary changes. 
 
3.14     INTERNAL SUBSYSTEM INTERDEPENDENCE AND STRAIN 
 
Taylor (1971:12) notes that technology can affect organisational structure, behaviour,  
productivity and attitudes.   It seems clear that there is a system interdependence among 
the subsystems of an organisation.  Slocum (1996:56) describes  a subsystem as one or 
more interrelated parts  that make up a component of the system; such as the different 
components that comprise the technology change management system.   Changes cannot 
be effected in the technical system without repercussions in the social system.   Katz and 
Kahn’s (1966:19) description of open system theory in organisations  enables them to 
deal with the relatedness of sub-units or parts of a system vis-à-vis the organisation’s 
environment.   There is a relationship between the necessary effect of the interrelatedness 
of subsystems and the degree of organisational change which can be effected.   Parts of 
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social systems, for example, personal and role relationships within work groups, can be 
changed without manifest effects on technical systems or on organisational structure, but 
the change in organisational behaviour is mild and bland reform, not transformational 
change (Katz and Kahn 1966: 424).   By the same token, parts of technical systems can 
also be changed without undue stress on the other systems in the organisation.    
 
Woodward (1965:72) found that technical change which did not radically affect the 
nature of the production system only resulted in minor modifications to the organisation.  
Great changes will be noted when a shift is made from large-batch to continuous-flow 
production.  Katz and Kahn (1966:446) view systemic change as the most powerful 
approach to changing organisations.   Systemic change involves changed inputs from the 
environment which create internal strain and imbalance among system sub-units.   It is 
this internal strain which is the potent cause of the adaptation of subsystems indirectly 
connected with the change input.  The basic hypothesis is that organisations and other 
social structures are open systems which attain stability through their authority structures, 
reward mechanisms and value systems. They are changed primarily from without, by 
means of some significant change in input. Andrews and Stalick (1994:25) argue that 
instead of each department (such as design, engineering, manufacturing, assembly, 
marketing and sales) functioning independently, they can function interdependently to 
reduce costs and the cycle time of manufacturing. Katz and Kahn (1966:446) add that the 
values and motivations of organisational members change in a more evolutionary way 
and are not as immediately amenable to the influence of changed inputs as is 
organisational behaviour. 
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Guest (1963:55), Mann and Hoffman (1960:193), Marrow (1967:229) and Woodward 
(1965:239) support the notion of the interrelatedness of subsystems and the importance of 
considering the derivative effect on the social system of significant changes in 
technology.   They all conclude that a sound technical system is not sufficient in itself to 
assure good performance via the existing social system. 
 
3.15   SUMMARY 
 
There is increasing pressure on the manufacturing industry to change. One of the key 
change factors is technology and the vast field of technological improvement.  
Technology change exerts pressure especially on those industries that are dependent on 
technologies  to stay profitable and competitive.  It is not only the technology itself that 
creates pressure, but the whole process of change. 
 
One valid definition of a purpose for business is to make full use of technology.  External 
forces determine what a business is about.  Managers of businesses strive not only to 
survive, but to  prosper.  Technology often determines the level of profitability.  The 
researcher  believes that the way technology change is managed determines the success 
of manufacturing organisations today.  Furthermore, effective technology change 
management is obtained through proactive incremental change supported by commitment 
by functional departments and the change agents. The manufacturers who excel in the 
technology change process are those who will prosper in the current situation in industry. 
These manufacturers values are focused on the correct technology, the dynamics of 
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change and efficient management of the process of technology change.  In chapter four 
the empirical study of the methods used to substantiate the technology change model 
deemed necessary will be discussed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 cii
CHAPTER FOUR 
 
THE EMPIRICAL STUDY 
 
4.1     INTRODUCTION 
 
This chapter sets out the process used in the empirical study that was conducted on salary 
staff and management at BSFN. In this chapter the design of the research methodogy 
including the design of the questionnaire, a description of the pilot study and data 
measurement technique will be set out. 
 
4.2     SURVEY DESIGN METHOD 
 
The research is based on the literature study on technology change management that was 
concluded in Chapters two and three. From this information gained from the literature 
study a questionnaire was developed. This became the method used to collect data for the 
empirical study. 
 
In order to make the research project manageable, the research was demarcated in Section 
1.4 and as such focussed on exploring the effectiveness of managing technology change  
at BSFN at management level.  Figure 4.1 shows the process followed for the research. 
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FIGURE 4.1     THE INDUCTIVE MODE OF REASEARCH  
 
 
 
 
 
 
 
 
 
 
 
Source:  Adapted from Creswell (1994:69) 
 
From Figure 4.1 it can be seen that research is a systematic process that begin with the 
researcher developing a theory or comparing several theories. The researcher then looks 
for any patterns that may emerge from the research that can led to the development of the 
theory on in the comparison of the model. 
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4.3     RESEARCH METHODOLOGY 
 
The researcher adopted the following problem methodology procedures in order to 
promote the logical solution of the main problem namely, how effectively does 
management handle technological change in a manufacturing environment ? 
 
The following sub-problems were identified to help resolve the main problem: 
 
(d) What does the literature reveal are the steps necessary to effective technology change 
management? 
(e)  What model is necessary to determine how management must handle technology 
change? 
(f)  Is there a correlation between the findings in the literature and the opinions of 
manufacturing organisations? 
 
The researcher then characterises the data into categories and based on this compiled  
questionnaire pertinent to the data. Finally, information is gathered in order to drew 
references. 
 
In order to resolve the main problem and ensuring the sub- problems the following 
procedure were used. 
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• A literature survey was conducted to place the concept of technology change 
management into perspective (as discussed in chapter two).  The objective of the 
literature survey was to develop a theoretical framework for this research and to 
determine an ideal technology change management model. In chapter three the theory 
of the technology change management model was discussed. Sub problem one and 
two were resolved. 
• By means of a short questionnaire the researcher conducted research, which was 
distributed to BSFN manufacturing in the Port Elizabeth metropole.  The researcher 
intended to determine the view of salaried staff and management regarding 
technology change within BSFN.  The aim was to analyse the data and to determine 
whether there was any discrepancy between the theory and the practice of  technology 
change management in BSFN. Sub problem three were resolved. 
 
4.4     DATA MEASURING METHOD  
 
The data obtained through the “twenty five-point” questionnaire were measured and 
collated (refer to Annexure A).   The Likert scale is the most widely used form of scaled 
item where the respondent chooses a point that best represent their view (Allison, Owen, 
Rice, Rothwell and Saunders: 1996:83). Respondents were requested to express their 
agreement or disagreement on a five-point preference of each statement regarding the 
effectiveness of technology change management of BSFN manufacturers. 
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4.5     QUESTIONNAIRE CONSTRUCTION AND ADMINISTRATION 
 
The following factors where considered when the questionnaire was drawn up; 
 
4.5.1  THE QUESTIONNAIRE 
 
The questionnaire is a common instrument for observing data beyond the physical reach 
of the observer (Leedy, 1997:191). A questionnaire consists of questions. A question can 
either be based upon factual information or opinion.  (McLaren, 1999:55).  Both types of 
questions were used in this research.   
 
4.5.1.1      FACTUAL QUESTIONS 
 
The factual questions  requires objective information from respondents. The factual 
questions was as follow. 
  Firstly, the language group was identified.  The language groups are important to 
determine the differences in language distribution to the statement posed.  Different 
languages can be identified with different cultures and thus different opinions. The 
researcher identified the following language groups in BSFN:  English, Afrikaans, 
and Xhosa . 
  Secondly, the manufacturing departments at BSFN was identified.   Manufacturing 
consists of inputs, processes and outputs.   Manufacturing uses tools, materials and 
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processes to make products (Komacek et al, 1990:viii). The following manufacturing 
departments at BSFN were identified: 
roduction department:   The department responsible for the transformation of raw 
material into finished goods. 
uality department:   The department responsible for implementing quality systems 
and ensuring product quality. 
inancial department:   The department responsible for implementing financial 
systems such as financial management systems and costing accounting. 
echnical department:   The department responsible for specifying the technical 
requirements and specifications of the product. 
uman resources:   The department responsible for implementing human resources 
systems, industrial relations training and pay systems. 
ndustrial Engineering:   The department responsible for  production process 
information, gathering layouts, material handling, continuous improvement systems 
and small projects. 
 cviii
omputer department:   The department responsible for implementing information 
technology systems. 
roject department:   The department responsible for implementing big projects and 
project management. 
eneral management:   The department overseeing all the above activities 
he researcher deemed it important to identify the different departments responses a 
different departments experience technology change differently. 
 
 Thirdly, the length of service of respondents were determined. The researcher 
deemed it important to identify respondents in terms of  length of service in years a 
the degree of experience is significant to determine insight of  how the questionnaire 
was answered. 
  Fourthly, the level at what the respondents operate at was determined. The impact of 
technology change are experienced differently at different levels. The researcher 
therefore included a factual question table at the top beginning the questionnaire 
(refer to Annexure A).  The researcher left it to the respondents to indicate there 
choice in terms of language and the other above-mentioned factual questions. 
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4.5.1.2       OPINION QUESTIONS 
 
Opinion questions are more complicated than factual questions. Many factors can distract 
the outcome of the answer, for example, the respondents can be influenced current 
technology changes.  Twenty five statements on the questionnaire (refer to Annexure A) 
which can be regarded as opinion questions were utilised. 
 
4.5.2   QUESTION TYPE AND FORMAT  
 
There are open and closed questions. (Ridley, Wood, Clark and Wilke: 1998:82).  Closed 
question was used . A closed question is one where respondents are restricted to a small 
set of responses that generate precise answers.  The respondent had a choice between one 
of five preferences ranging from strongly disagree to strongly agree. 
4.5.3   IDENTIFICATION OF RESPONDENTS 
 
The respondent completed the questionnaire anonymously. It was the respondents choice 
to complete the questionnaire or not, within their own time, without being influenced in 
any way.  An attempt was made to ensure that the respondents can not be identified 
through the type of questions asked. Further, the questions were not aimed at any person 
or departmental discipline or management level. 
 
 
 
 cx 
4.5.4     QUESTIONNAIRE  SEQUENCE 
 
The different areas or categories that the model consists of were used as base for the 
questions. Two questions were asked per category from the external environment to the 
center of the internal environment in the model. 
 
4.5.5     COMPLETION OF THE QUESTIONNAIRE 
 
Written permission were obtained from BSFN’s management by the researcher conduct 
the survey within the BSFN manufacturing departments .   The researcher distributed the 
questionnaire among the various departments and requested managers and salaried staff 
to complete the questionnaire.   The population sample consisted of people who worked 
in BSFN departments in the Port Elizabeth area during October 2001.   After the 
researcher received the completed  questionnaires, the respondents’ answers were 
recorded on a spreadsheet.   This spreadsheet was handed to a statistician who facilitated 
the statistical analysis who used MICROSOFT EXCELL. 
 
4.6     PILOT STUDY 
 
The objective of the pilot study was to ensure that all questions were relevant and easy 
understood.   Welman and Kruger (1999:146) have identified three purposes for 
conducting a pilot study on a limited number of persons having characteristics similar to 
those of the  
 cxi 
 
target group of respondents. These are: 
 
• The detection of possible defects in the measurement procedure. Such as 
indistinct instructions and insufficient time limit; 
• Identification of indistinct or obscurely formulated items. Not only should the 
actual questions be presented to the participants of the pilot study, but they should 
also be asked to indicate how they have interpreted the formulated questions; 
• Simultaneously, the pilot study permits researchers or their assistants to notice 
non-verbal behaviour displayed by the participants, which may indicate discomfort or 
embarrassment about the content or wording of the question. 
 
The researcher first draw up a questionnaire based on the model described in chapter two.   
The idea was to determine the validity of the model.   A draft questionnaire was 
compiled. The researcher approached colleques to proof read the questionnaire and give 
an opinion.  The researcher’s promoter input were also requested.   Once the input was 
collated, a final questionnaire was compiled. 
 
4.7       VALIDITY AND RELIABILITY 
 
Validity and reliability are terms encountered repeatedly throughout research.   
According to Leedy (1997:32), the integrity of the research depends on the validity and 
reliability of the study.   These concepts will briefly be discussed. 
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4.7.1   VALIDITY 
 
Validity is concerned with the soundness and effectiveness of the measuring instrument 
(Leedy,1997:32). It must be asked whether the measuring instruments measured what it is 
intended to measure or not, and the degree of accuracy of that measurement? In this 
research, the questions asked was does the questionnaire measured what it is intended to 
measure? 
 
There are six types of validity methods Leedy (1997:33).   The researcher applied these 
methods to this study. 
-   Face validity:   This is a subjective validity where the questions are scrutinised to 
establish the relation to the subject under discussion.   Face validity refers to whether the 
questions are appropriate. 
-   Criterion validity:   This is where validity is determined by relating a performance 
measure to another measure that may be set as a standard against which to measure 
results. 
-   Content validity:   This is related to face validity and is where the accuracy of the 
instrument in measuring the factors of concern to the study is gauged. 
-   Construct validity:   This is the degree to which the content of the study is measured 
by the questionnaire. 
-   Internal validity:   This is the freedom from bias in formulating conclusions based on 
the date received. 
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-   External validity:   This is the degree to which the conclusions reached in the study 
may be generalised. 
 
In this study construct validity were used. The pilot study were constructed among 
colleagues who are experienced in technology change management. In addition the 
guidance of the promoter were also used. 
 
4.7.2    RELIABILITY 
 
Reliability is consistency with which the measuring instrument performs 
(Leedy,1997:35).   The greater the consistency in the result, the greater the reliability of 
the measuring procedure.  This means that apart from delivering accurate results the 
measuring instrument must deliver similar results consistently. Singleton, Straits and 
straits (1993:121) feel that reliability may be improved through conducting exploratory 
studies in the area of interest, or by conducting pretests on a small sample of persons 
similar in characteristics to the target group.  The researcher believes that this study 
ensure that all questions were understandable and relevant. 
 
The researcher included the above as a brief theoretical discussion.   The testing of the 
validity and reliability of this survey falls beyond the scope of this study. 
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4.8  SUMMARY 
 
The aim of this chapter was to determine the planning, research methodology, the data 
measuring method and questionnaire development. The purpose of the questionnaire was 
to give a base for successful technology change management to the organisation studied 
and to test the effective management of technological change at BSFN.   A broader 
picture of technology change management by the questionnaire and management 
concerns were highlighted. From the analysis of the questionnaire recommendations can 
be made that BSFN and other manufacturing could consider. In chapter five the findings 
will be discussed and the results of the empirical study will be presented and analysed. 
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CHAPTER FIVE 
 
THE ANALYSIS AND INTERPRETATION OF THE EMPIRICAL STUDY 
 
5.1      INTRODUCTION 
 
In chapter four the research methodology was discussed and the questionnaire design, 
construction and administration analysed. The chapter concluded with a description of the 
pilot study, which proved to be successful. The aim of this chapter is to analyse and 
interpret the results of the empirical study. The outcome of each statement is presented, 
followed by an interpretation relating to the theoretical framework outlined in chapters 
two and three. 
 
5.2    RESPONSE RATE 
 
A total of forty five questionnaires were distributed among managers of various 
departments in BSFN.  The number of questionnaires received per department was as 
follows: production 12; engineering 5; technical 5; project 1; quality 4; industrial 
engineering 6; computer 1; human resources 1; general management 3. This represents a 
response rate of 84%.   An  attempt was made to get the response of all management in 
BSFN.   The survey commenced on 5 October 2001 and ended on 30 October 2001.     
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5.3  OUTCOME OF STATEMENTS AND ANALYSIS OF RESULTS 
 
The questionnaire was divided into section A (factual questions) and section B  (opinion 
questions).  The aim of  section A was to identify the language distribution, department 
distribution, length of service in years distribution and the operating level distribution of 
managers in the organisation. Section B consisted of all the questions which would be 
analysed per department. 
 
5.3.1 SECTION A – FACTUAL QUESTIONS 
 
The aim of the first factual question was to determine respondent’s home language 
preference. Diagram 5.1 shows the respondents home language preference per  
department. 
 
Diagram 5.1 
 
Language frequency 
Language Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
English 50% 60% 80% 67% 100% 25% 33% 100% 0% 67% 54% 
Afrikaans 50% 40% 20% 33% 0% 25% 67% 0% 0% 33% 39% 
Xhosa 0% 0% 0% 0% 0% 50% 0% 0% 100% 0% 7% 
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• Language frequency results: The combined results indicate that 54% of the 
respondents were English, 39 % were Afrikaans and 7% were Xhosa. The bulk of the 
respondents were thus English. This was, however, not the case per department. 
 
The aim of the next factual question was to determine the length of service in years of the 
respondents. Diagram 5.2 shows the respondent’s length of service in years per 
department.  
 
Diagram 5.2 
 
Length of service in years frequency 
Years Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
1-5 8% 20% 0% 0% 0% 0% 33% 0% 0% 0% 10% 
6-10 0% 0% 20% 0% 0% 25% 50% 0% 0% 0% 12% 
11-15 25% 0% 20% 67% 0% 25% 17% 0% 0% 67% 24% 
>15 67% 80% 60% 33% 100% 50% 0% 100% 100% 33% 54% 
 
• Length of service in years frequency: The combined results indicate that 54% of 
respondents had more than 15 years service and 24% had more than 11 years service. 
This indicates that the respondents had the experience to give a well considered 
response to the questions. 
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The aim of the third factual question was to indicate at what level of the organisation  the 
respondents operated. Diagram 5.3 shows at what level of the organisation the 
respondents operated at per department. 
 
Diagram 5.3 
 
Level operated at in the organisation frequency  
Level Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
Senior 8% 20% 20% 67% 100% 25% 17% 100% 0% 33% 24% 
Middle 75% 20% 60% 33% 0% 50% 17% 0% 100% 67% 49% 
Supervisor 0% 20% 0% 0% 0% 0% 17% 0% 0% 0% 5% 
Salary 17% 40% 20% 0% 0% 25% 50% 0% 0% 0% 22% 
 
• Level operated at in the organisation frequency: The focus of the questionnaire 
was mainly on the middle management level as most managers at BSFN operate at 
this level. Middle management would be able to give a clear indication what effect 
technology change management had on the internal system of BSFN. This was 
adequately offset by the views of senior management and salary staff. Senior 
management had a better understanding of the external environment and were thus 
equipped to give a balanced response to the questions. 
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5.3.2 SECTION B – OPINION QUESTIONS 
 
The aim of statement one was to analyse respondent’s perceptions of the capabilities of 
technology supplier companies in South Africa. Diagram 5.4 shows the agreement with 
statement one in terms of the department the respondent worked in. 
 
Diagram 5.4 
Statement 1: Supplier companies in the RSA who are responsible for manufacturing 
the technology products are capable of delivering  the correct quality, functionality, 
cost, on time delivery and specification products to suit the requirements of BSFN. 
Department frequency percentage 
 
Preference Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
Strongly Disagree 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Disagree 42% 0% 40% 33% 100% 50% 83% 0% 0% 33% 41% 
Neutral 8% 20% 0% 0% 0% 0% 17% 100% 100% 0% 12% 
Agree 50% 60% 60% 67% 0% 50% 0% 0% 0% 67% 44% 
Strongly Agree 0% 20% 0% 0% 0% 0% 0% 0% 0% 0% 2% 
Skew -0.192 0.000 -0.609 -1.732 0.000 0.000 2.449 0.000 0.000 -1.732 0.013 
Average 3.083 4.000 3.200 3.333 2.000 3.000 2.167 3.000 3.000 3.333 3.073 
Mode 4 4 4 4  2 2   4 4 
Std 0.996 0.707 1.095 1.155  1.155 0.408   1.155 0.985 
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• Department frequency percentage: The combined results indicate that most 
respondents either agreed or disagreed. The mode indicated agreement. The 
skewness, standard deviation and average support the fact that although the mode 
indicated agreement, a large percentage of respondents had a different opinion. 
Disagreement came from the project and industrial engineering departments. 
Disagreement, especially from the industrial engineering department is supported by 
the skewness figure of 2.167. These two departments were active in the technology 
change management process and dependent on good supplier chains to provide 
technology. Sheasley  (2000:5) states that the development of new technology has an 
inherent unpredictability that has kept it outside the domain of conventional 
approaches to technology change  management. Porter (l985:33) suggests that the 
value chain approach, which involves disegregating a firm’s operations into 
strategically relevant activities in order to understand the behaviour of costs and 
potential sources of differentiation, “can be one of the effective tools for optimizing 
use of resources”.   This approach then includes technology development in the value 
chain. The engineering department that also frequently dealt with technology 
suppliers agreed with the statement. This indicates that they have developed supplier 
chain relations. 
 
The aim of statement two was to analyse respondent’s perceptions of the capabilities of 
technology supplier companies in South Africa to compete with oversees supplier 
companies. Diagram 5.5 shows the agreement with statement two in terms of the 
department the respondent worked in. 
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Diagram 5.5 
 
Statement 2:   Technology supplier companies in the RSA are able to compete with 
overseas technology supplier companies in terms of the correct quality, functionality, 
cost,  on time delivery and specification products to suit the requirements of BSFN. 
Department frequency percentage 
 
Preference Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
Strongly Disagree 17% 0% 20% 0% 0% 50% 33% 0% 0% 33% 20% 
Disagree 33% 20% 20% 67% 100% 25% 67% 0% 0% 0% 34% 
Neutral 17% 20% 0% 33% 0% 25% 0% 0% 100% 33% 17% 
Agree 33% 60% 60% 0% 0% 0% 0% 100% 0% 33% 29% 
Strongly Agree 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Skew -0.063 -1.258 -0.884 1.732 0.000 0.855 -0.968 0.000 0.000 -0.935 0.065 
Average 2.667 3.400 3.000 2.333 2.000 1.750 1.667 4.000 3.000 2.667 2.561 
Mode 2 4 4 2  1 2    2 
Std 1.155 0.894 1.414 0.577  0.957 0.516   1.528 1.119 
 
 
 
• Department frequency percentage: The combined results indicate that the 
respondents disagreed. A skewness figure of  0.065 and standard deviation of 1.119 
indicate that this sentiment was not shared by all the departments. Once again it was 
the industrial engineering and project departments with the finance department, that  
disagreed.   Kermally (1997:2) states that technology is one of the main external 
forces. New technologies and skills are becoming increasingly diffused and 
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organisations, big and small, are becoming high-tech. It is this area that a technology 
change manager should know in depth. Because globalisation is also a reality in 
South Africa supplier chains are competing globally. Technology change 
management must be aware of not only the technology, but also of the supply chains 
of this technology globally to get the best suited technology. 
 
The objective of statement three was to assess if change agents knew exactly what 
was expected of them if they were part of the technology change process. Diagram 
5.6 shows the agreement with statement three in terms of the department the 
respondent worked in. 
 
Diagram 5.6 
 
Statement 3: Change agents (people who are responsible for change) know exactly 
what is expected from them to facilitate the technology change process. 
 
Department frequency percentage 
 
Preference Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
Strongly Disagree 0% 0% 0% 0% 0% 0% 17% 0% 0% 33% 5% 
Disagree 17% 40% 60% 0% 100% 0% 67% 0% 0% 0% 29% 
Neutral 25% 20% 40% 100% 0% 50% 17% 100% 100% 0% 34% 
Agree 50% 40% 0% 0% 0% 50% 0% 0% 0% 67% 29% 
Strongly Agree 8% 0% 0% 0% 0% 0% 0% 0% 0% 0% 2% 
Skew -0.442 0.000 0.609  0.000 0.000 0.000 0.000 0.000 -1.732 -0.085 
Average 3.500 3.000 2.400 3.000 2.000 3.500 2.000 3.000 3.000 3.000 2.951 
Mode 4 2 2 3  3 2   4 3 
Std 0.905 1.000 0.548 0.000  0.577 0.632   1.732 0.947 
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• Department frequency percentage: The combined results indicate the largest 
percentage as neutral (34%).  Agree and disagree each have 29%. The skewness 
figure is –0.085. This indicates that the neutral sentiment was not that strong. Paton 
and McCalman (2000:51) identify seven traits associated with change agents that are 
applicable to the current situation in the manufacturing environment.   One of the 
traits is  that a change agent must be able to work independently without the power 
and sanction of the management hierarchy. Another trait is that a change agent must 
be respectful of the process of change as well as of its substance. It can be concluded 
that a lot depends on the change agent him/herself to know exactly what is expected. 
However, it is  management’s responsibility to make sure they choose people who 
comply with the required traits.  Alternatively senior management must oversee the 
technology change  process much more if the right skills are not available. 
 
The intention of statement four was to assess if circumstances were able to assist the 
already difficult task of change agents in terms of the way that they are treated.  Diagram 
5.7 shows the agreement with statement four in terms of the department the respondent 
worked in. 
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Diagram 5.7 
 
Statement 4: Change agents who are responsible for implementing technology change are 
treated fairly, supportively and with respect by labour, staff and management at BSFN. 
 
Department frequency percentage 
 
Preference Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
Strongly Disagree 8% 0% 20% 33% 0% 0% 17% 0% 0% 33% 12% 
Disagree 25% 40% 60% 67% 100% 75% 33% 0% 0% 0% 39% 
Neutral 25% 40% 0% 0% 0% 0% 33% 100% 100% 67% 27% 
Agree 42% 20% 20% 0% 0% 25% 0% 0% 0% 0% 20% 
Strongly Agree 0% 0% 0% 0% 0% 0% 17% 0% 0% 0% 2% 
Skew -0.574 0.512 1.293 -1.732 0.000 2.000 0.889 0.000 0.000 -1.732 0.279 
Average 3.000 2.800 2.200 1.667 2.000 2.500 2.667 3.000 3.000 2.333 2.610 
Mode 4 3 2 2  2 2   3 2 
Std 1.044 0.837 1.095 0.577  1.000 1.366   1.155 1.022 
 
           
 
• Department frequency percentage:  The combined  results indicate that most 
respondents disagreed  (39 %). The skewness figure of 0.279 indicates that this 
opinion was not strongly shared. Once again reference can be made to Paton and 
McCalman’s (2000:51)  seven traits associated with change agents that are applicable 
to the current stance in the manufacturing environment.  A change agent must possess 
self-confidence tempered with humility. The type of change agent needed for a 
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situation lacking  fairness, support and respect, is someone with the interpersonal 
skills to deal with it. If the skills are not available  senior management must intervene. 
Ivancevich and Matteson (1996:620) suggest that an external change agent can be 
used. 
 
The intention of statement five was to determine if a culture that allows technology 
change to take place existed at BSFN.  Diagram 5.8 shows the agreement with statement 
five in terms of the department the respondent worked in. 
 
Diagram 5.8 
 
Statement 5: The culture in BSFN allows technology change to take place. 
 
Department frequency percentage 
Preference Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
Strongly Disagree 0% 0% 20% 0% 0% 25% 17% 0% 0% 33% 10% 
Disagree 42% 40% 40% 33% 0% 25% 67% 100% 100% 67% 46% 
Neutral 8% 0% 20% 33% 0% 25% 0% 0% 0% 0% 10% 
Agree 50% 40% 20% 33% 100% 25% 17% 0% 0% 0% 32% 
Strongly Agree 0% 20% 0% 0% 0% 0% 0% 0% 0% 0% 2% 
Skew -0.192 -0.166 0.405 0.000 0.000 0.000 1.438 0.000 0.000 -1.732 0.268 
Average 3.083 3.400 2.400 3.000 4.000 2.500 2.167 2.000 2.000 1.667 2.707 
Mode 4 2 2    2   2 2 
Std 0.996 1.342 1.140 1.000  1.291 0.983   0.577 1.101 
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• Department frequency percentage: . The skewness figure of 0.268 confirms 
that no one response can be singled out. According to the combined results almost 
50% of the respondents disagreed and 32% agreed. This high percentage of  
disagreement indicates that the culture does not support  technology change.   Llopis-
Taverner, 1992: 22 states that without a strong, shared culture which is clearly  
technology change oriented, a firm can hardly be competitive due to innovative 
technology development. Canalejo (1995: 210)  states that a technology change based 
organizational culture must possess the following values:  
• client-orientation; 
• commitment towards objectives; 
• challenge and initiative; 
• exemplary behaviour; 
• team work; 
• permanent improvement. 
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The goal of statement six was to determine what efforts were made by management to 
create a culture to facilitate technology change.  Diagram 5.9 shows the agreement with 
statement six in terms of the department the respondent worked in. 
 
Diagram 5.9 
 
Statement 6: Efforts are made by management to create a culture that facilitates 
technology change. 
 
Department frequency percentage 
 
Preference Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
Strongly Disagree 0% 0% 0% 0% 0% 0% 0% 0% 0% 33% 2% 
Disagree 8% 0% 20% 0% 0% 25% 33% 100% 0% 0% 15% 
Neutral 17% 20% 40% 33% 0% 0% 17% 0% 0% 33% 20% 
Agree 67% 60% 40% 67% 100% 75% 50% 0% 100% 33% 59% 
Strongly Agree 8% 20% 0% 0% 0% 0% 0% 0% 0% 0% 5% 
Skew -1.051 0.000 -0.512 -1.732 0.000 -2.000 -0.456 0.000 0.000 -0.935 -0.942 
Average 3.750 4.000 3.200 3.667 4.000 3.500 3.167 2.000 4.000 2.667 3.488 
Mode 4 4 3 4  4 4    4 
Std 0.754 0.707 0.837 0.577  1.000 0.983   1.528 0.898 
 
 
• Department frequency percentage:  Most respondents of most departments 
agreed that management did make effort to create a culture to facilitate a technology 
change.  The skewness figure of –0.942 and standard deviation of 0.898 indicate that 
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the response is not as strong as would have been desired. According to Claver, Enrique, 
Llopis and Juan (1998:55), for a technology change culture to exist management must 
strive for the following attitudes: 
• corporate management must be willing to take risks; 
• all members of the firm must participate; 
• creativity must be stimulated; 
• there must be shared responsibility. 
f the respondents agreement can be supplemented with the above-mentioned 
management attitudes, a culture can be created to facilitate technology change. 
 
The objective of statement seven was to determine if the methods through which 
technology change is implemented at BSFN are of such a nature that they facilitate 
participative union involvement.  Diagram 5.10 shows the agreement with statement 
seven in terms of the department the respondent worked in. 
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Diagram 5.10 
 
Statement 7: The method through which technology change is implemented at 
BSFN is of such a nature that it facilitates participative union involvement. 
 
Department frequency percentage 
 
Preference Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
Strongly Disagree 8% 20% 0% 0% 0% 0% 33% 0% 0% 33% 12% 
Disagree 25% 0% 20% 33% 0% 25% 17% 100% 0% 33% 22% 
Neutral 25% 20% 60% 0% 100% 0% 17% 0% 0% 33% 24% 
Agree 42% 60% 20% 67% 0% 50% 33% 0% 100% 0% 39% 
Strongly Agree 0% 0% 0% 0% 0% 25% 0% 0% 0% 0% 2% 
Skew -0.574 -1.714 0.000 -1.732 0.000 -1.129 0.000 0.000 0.000 0.000 -0.415 
Average 3.000 3.200 3.000 3.333 0.000 3.750 2.500 2.000 4.000 2.000 2.976 
Mode 4 4 3 4 3 4 4    4 
Std 1.044 1.304 0.707 1.155 0.000 1.258 1.378   1.000 1.107 
 
 
• Department frequency percentage:  The combined  results indicate that most 
respondents agreed with the statement (39 %). The skewness figure of –0.415 
indicates that this opinion was not strongly shared. Bendix (1996:434) notes that 
issues at the bargaining table  could be subjected to distributive or integrative 
negotiation.  If participation by the unions was encouraged through the methods used 
to introduce technology change, the change process would be beneficial to both 
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employer and employee. It is, however, in the hands of the union to accept such 
methods. 
 
The objective of statement eight was to asses if the union at BSFN supported and 
understood the necessity and importance of the technology change process.  Diagram 
5.11 shows the agreement with statement eight in terms of the department the respondent 
worked in. 
 
Diagram 5.11 
 
Statement 8: The union at BSFN supports and understands the necessity and importance 
of the technology change process and therefore the incorporation of technology 
improvements. 
 
Department frequency percentage 
 
Preference Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
Strongly Disagree 17% 20% 0% 33% 0% 50% 67% 0% 0% 67% 29% 
Disagree 42% 20% 60% 67% 100% 25% 33% 100% 100% 33% 44% 
Neutral 42% 20% 0% 0% 0% 25% 0% 0% 0% 0% 17% 
Agree 0% 40% 40% 0% 0% 0% 0% 0% 0% 0% 10% 
Strongly Agree 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Skew -0.478 -0.541 0.609 -1.732 0.000 0.855 0.968 0.000 0.000 1.732 0.627 
Average 2.250 2.800 2.800 1.667 2.000 1.750 1.333 2.000 2.000 1.333 2.073 
Mode 2 4 2 2  1 1   1 2 
Std 0.754 1.304 1.095 0.577  0.957 0.516   0.577 0.932 
 
 
 
 cxxxi
 
 
• Department frequency percentage:  The combined  results indicate that 73% of 
the respondents either strongly disagreed or disagreed. This is an indication that the 
union did not support the technology change process. According to Bendix 
(1996:434) technological innovation is a fact of modern life, and in the long run, 
unions may have to accept this.   If they do, technological development will become 
an item for integrative rather than distribute negotiations. 
 
The objective of statement nine was to determine if organisational politics existed at 
BSFN.  Diagram 5.12 shows the agreement with statement nine in terms of the 
department the respondent worked in. 
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Diagram 5.12 
 
Statement 9: Organizational politics do not exist at BSFN  
 
Department frequency percentage 
Preference Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
Strongly Disagree 17% 60% 40% 33% 0% 50% 67% 0% 0% 33% 37% 
Disagree 58% 20% 60% 67% 0% 25% 17% 100% 0% 67% 44% 
Neutral 25% 20% 0% 0% 0% 25% 17% 0% 100% 0% 17% 
Agree 0% 0% 0% 0% 100% 0% 0% 0% 0% 0% 2% 
Strongly Agree 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Skew -0.086 1.258 -0.609 -1.732 0.000 0.855 1.537 0.000 0.000 -1.732 0.589 
Average 2.083 1.600 1.600 1.667 4.000 1.750 1.500 2.000 3.000 1.667 1.854 
Mode 2 1 2 2  1 1   2 2 
Std 0.669 0.894 0.548 0.577  0.957 0.837   0.577 0.792 
 
• Department frequency percentage:  The combined  results indicate that 83% of 
the respondents either strongly disagreed or disagreed. This is a clear indication that 
the respondents did not agree that organisational politics did not exist. All the 
departments except the project and human resources department shared this opinion. 
Thompson (2000:64) argues that politics affects everyone, regardless of position. 
Technology change managers can either learn how to play or be swept away by the 
tide. There are two tactics that will allow technology change managers to succeed, 
even in a difficult situation.  
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• Should and failure occur in the change management process, the manager should  
accept responsibility for the failure and submit well-crafted documentation showing 
plans for corrective action;  
• If accusations are false, documentation is still necessary to demonstrate the change 
manager’s position.  Complete and truthful documentation will be the technology 
change manager’s best weapon in a political fight. 
olitics are  sometimes an ugly necessity in life, but understanding them and playing 
the game intelligently will allow technology change management to reach their goals. 
How technology change managers play the game and keep score is up to them, but in 
the end, it's not how much technology change managers made or how high they  
climbed, but what they become in adding to the company’s bottom line (Thompson, 
2000:64). 
 
The intention of statement ten was to determine if organisational politics have an effect 
on the outcome of the results of technology change management.  Diagram 5.13 shows 
the agreement with statement ten in terms of the department the respondent worked in. 
 
 
 
 
 
 
 
 
 
 
 
 
Diagram 5.13 
 
 cxxxiv 
Statement 10: Organisational politics do not have an effect on the technology change 
process and the outcome of technology implementation. 
 
Department frequency percentage 
 
Preference Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
Strongly Disagree 8% 0% 20% 0% 0% 50% 50% 0% 0% 33% 20% 
Disagree 42% 60% 40% 100% 0% 50% 33% 100% 0% 67% 49% 
Neutral 25% 40% 40% 0% 0% 0% 0% 0% 0% 0% 17% 
Agree 25% 0% 0% 0% 100% 0% 17% 0% 100% 0% 15% 
Strongly Agree 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Skew 0.127 0.609 -0.512  0.000 0.000 1.586 0.000 0.000 -1.732 0.528 
Average 2.667 2.400 2.200 2.000 4.000 1.500 1.833 2.000 4.000 1.667 2.268 
Mode 2 2 2 2  2 1   2 2 
Std 0.985 0.548 0.837 0.000  0.577 1.169   0.577 0.949 
 
 
• Department frequency percentage:  The combined  results indicate that 69% of 
the respondents either strongly disagreed or disagreed. This indicates that the 
respondents did not agree that organisational politics do not have an effect on the 
outcome of technology change. All the departments except the project and human 
resources departments shared this opinion. The same action as in the previous 
statement must be followed, namely, complete documentation to demonstrate one’s 
position (see page 116). 
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The goal of statement eleven was to analyse whether the criteria technology projects  
choose are always financially justifiable.  Diagram 5.14 shows the agreement with 
statement eleven in terms of the department the respondent worked in. 
 
Diagram 5.14 
 
Statement 11: The criteria for choosing a project are always financially justifiable. 
 
Department frequency percentage 
 
Preference Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
Strongly Disagree 0% 0% 0% 0% 0% 0% 0% 0% 0% 33% 2% 
Disagree 42% 20% 40% 33% 0% 50% 33% 100% 0% 33% 37% 
Neutral 17% 40% 20% 33% 0% 0% 0% 0% 0% 33% 17% 
Agree 42% 40% 40% 33% 100% 50% 67% 0% 100% 0% 44% 
Strongly Agree 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Skew 0.000 -0.512 0.000 0.000 0.000 0.000 -0.968 0.000 0.000 0.000 -0.228 
Average 3.000 3.200 3.000 3.000 4.000 3.000 3.333 2.000 4.000 2.000 3.024 
Mode 2 4 4   2 4    4 
Std 0.953 0.837 1.000 1.000  1.155 1.033   1.000 0.961 
• Department frequency percentage: The combined results indicate that 44% of 
the respondents agreed and 37% disagreed. The average indicates a neutral response 
and the skewness figure indicates that there was no really strong answer. Although 
there are many non-financial justifications a technology change manager must 
consider, the real impact that affect the company’s bottom line must be realised in 
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financial terms. The relevant cash flows created by technology  implementation must 
be analyzed to assess whether a project is acceptable in financial terms (Gitman, 
1997:366). 
 
The goal of statement twelve was to determine whether financial decisions were based on 
simple payback period, net present value and internal rate of return.  Diagram 5.15 shows 
the agreement with statement twelve in terms of the department the respondent worked 
in. 
Diagram 5.15 
 
Statement 12: Financial decisions are based on simple payback period, net present 
value and internal rate of return for the technology implementation. 
 
Department frequency percentage 
Preference Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
Strongly Disagree 0% 0% 0% 0% 0% 0% 33% 0% 0% 33% 7% 
Disagree 25% 20% 20% 0% 0% 0% 17% 0% 0% 0% 15% 
Neutral 25% 40% 20% 33% 0% 25% 0% 0% 0% 0% 20% 
Agree 50% 40% 60% 67% 0% 75% 50% 100% 100% 67% 56% 
Strongly Agree 0% 0% 0% 0% 100% 0% 0% 0% 0% 0% 2% 
Skew -0.567 -0.512 -1.258 -1.732 0.000 -2.000 -0.215 0.000 0.000 -1.732 -0.997 
Average 3.250 3.200 3.400 3.667 5.000 3.750 2.667 4.000 4.000 3.000 3.317 
Mode 4 4 4 4  4 4   4 4 
Std 0.866 0.837 0.894 0.577  0.500 1.506   1.732 1.011 
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• Department frequency percentage: The skewness figure of –0.997 reflects a 
difference in how respondents viewed this statement. The combined results indicate 
that 56% of the respondents agreed and 37% disagreed.  The majority thus agreed. 
Gitman (1997:366) notes that the relevant cash flows created by technology  
implementation must be analyzed to assess whether a project is acceptable in 
financial terms.  A number of techniques are available for performing such analyses.  
The preferred approaches integrate time value procedures, risk and return 
considerations, and valuation concepts to select capital expenditures that are 
consistent with the firm’s goal of maximizing owners’ wealth. 
 
The objective of statement thirteen was to determine whether the pace at which  
technology change is implemented at BSFN is adequate to allow them to compete in the 
desired current and future markets.  Diagram 5.16 shows the agreement with statement 
thirteen in terms of the department the respondent worked in. 
 
Diagram 5.16 
 
Statement 13: The pace at which technology change is implemented at BSFN is 
adequate to allow them compete in the desired current and future markets. 
 
Department frequency percentage 
 
Preference Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
Strongly Disagree 0% 0% 20% 0% 100% 25% 50% 0% 0% 67% 20% 
Disagree 42% 60% 60% 33% 0% 50% 0% 100% 0% 33% 39% 
Neutral 33% 0% 20% 67% 0% 0% 33% 0% 0% 0% 22% 
Agree 25% 40% 0% 0% 0% 25% 17% 0% 100% 0% 20% 
Strongly Agree 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Skew 0.354 0.609 0.000 -1.732 0.000 1.129 0.326 0.000 0.000 1.732 0.242 
Average 2.833 2.800 2.000 2.667 1.000 2.250 2.167 2.000 4.000 1.333 2.415 
 cxxxviii
Mode 2 2 2 3  2 1   1 2 
Std 0.835 1.095 0.707 0.577  1.258 1.329   0.577 1.024 
 
 
• Department frequency percentage: The skewness figure equals 0.242, which 
reflects a difference in how respondents viewed this statement. The combined results 
indicate that 39% of the respondents agreed, with 20% of respondents strongly 
disagreeing, neutral and agreeing. Most respondents however disagreed.  Production, 
engineering, project, industrial engineering and general management all tended to 
disagree. Johnson and Scholes (1999:497) identify two types of change, namely, 
incremental  and transformational change. If the current pace of change is not 
adequate, transformational change is recommended. 
 
Statement fourteen wished to assess if the pace at which technology change was 
implemented in BSFN was adequate to catch up with leading tyre manufacturing 
companies. Diagram 5.17 shows the agreement with statement fourteen in terms of the 
department the respondent worked in. 
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Diagram 5.17 
 
Statement 14: The pace at which technology change is implemented at BSFN is 
adequate to catch up with leading tyre manufacturing companies. 
 
Department frequency percentage 
 
Preference Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
Strongly Disagree 8% 0% 40% 0% 100% 25% 50% 0% 0% 67% 24% 
Disagree 42% 60% 40% 33% 0% 50% 17% 0% 0% 0% 34% 
Neutral 25% 0% 0% 67% 0% 0% 0% 100% 0% 33% 17% 
Agree 25% 20% 20% 0% 0% 25% 33% 0% 100% 0% 22% 
Strongly Agree 0% 20% 0% 0% 0% 0% 0% 0% 0% 0% 2% 
Skew 0.127 0.884 1.361 -1.732 0.000 1.129 0.711 0.000 0.000 1.732 0.356 
Average 2.667 3.000 2.000 2.667 1.000 2.250 2.167 3.000 4.000 1.667 2.439 
Mode 2 2 2 3  2 1   1 2 
Std 0.985 1.414 1.225 0.577  1.258 1.472   1.155 1.163 
 
 
• Department frequency percentage:  The skewness figure is low (0.357),  which 
reflects a difference in how respondents viewed this statement. The combined results 
indicate a combined disagreement figure of 58 %. This sentiment was strong in the 
technical department, industrial engineering department and general management 
department.  According to Paton and McCalman (2000:10), internal changes can be 
seen as responses or reactions to the outside world which are regarded as external 
triggers. To be really competitive in the global village,  organisations must be able to 
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react to these external triggers. Johnson and Scholes (1999:497) suggest that if an 
organisation has to catch up, a stance of forced transformation must be adopted. 
 
Statement fifteen wished to assess if  managers were committed to the technology change 
process at BSFN. Diagram 5.18 shows the agreement with statement fifteen in terms of 
the department the respondent worked in. 
 
Diagram 5.18 
 
Statement 15: All managers are committed to the technology change process at              
BSFN 
 
Department frequency percentage 
 
Preference Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
Strongly Disagree 0% 0% 0% 0% 0% 0% 17% 0% 0% 33% 5% 
Disagree 25% 20% 60% 67% 100% 25% 50% 100% 0% 33% 39% 
Neutral 8% 0% 40% 33% 0% 25% 0% 0% 0% 33% 15% 
Agree 67% 40% 0% 0% 0% 50% 33% 0% 100% 0% 37% 
Strongly Agree 0% 40% 0% 0% 0% 0% 0% 0% 0% 0% 5% 
Skew -1.048 -1.361 0.609 1.732 0.000 -0.855 0.490 0.000 0.000 0.000 0.050 
Average 3.417 4.000 2.400 2.333 2.000 3.250 2.500 2.000 4.000 2.000 2.976 
Mode 4 4 2 2  4 2    2 
Std 0.900 1.225 0.548 0.577  0.957 1.225   1.000 1.084 
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• Department frequency percentage:  The skewness figure is low at  0.050, which 
reflects a difference in how respondents viewed this statement. The average indicated 
a neutral stance with 39% of the respondents disagreeing and 37% agreeing. 
Disagreeing sentiment came from the technical, financial, project and industrial 
engineering departments.  Agreeing sentiment come from the production, engineering 
and the quality departments. Ivancevich and Matteson (1996; 218) state that 
commitment to an organisation involves three attitudes:   
 
• a sense of identification with the organisation’s goals; 
• a feeling of involvement in organisational duties; 
• a feeling of loyalty to the organisation. 
 
Research indicates that the absence of commitment can reduce organisational 
effectiveness. The results of statement fifteen indicate that organisational effectiveness 
may be reduced in terms of management commitment. 
 
Statement sixteen sought to assess whether strong management control was required 
when technology was implemented. Diagram 5.19 shows the agreement with statement 
sixteen in terms of the department the respondent worked in. 
 
 
 
 
 cxlii
Diagram 5.19 
 
Statement 16: To implement technology, strong management control is required. 
 
Department frequency percentage 
 
Preference Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
Strongly Disagree 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Disagree 0% 0% 0% 33% 0% 0% 0% 0% 0% 0% 2% 
Neutral 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Agree 75% 40% 60% 67% 100% 50% 50% 0% 0% 33% 56% 
Strongly Agree 25% 60% 40% 0% 0% 50% 50% 100% 100% 67% 41% 
Skew 1.327 -0.609 0.609 -1.732 0.000 0.000 0.000 0.000 0.000 -1.732 -1.092 
Average 4.250 4.600 4.400 3.333 4.000 4.500 4.500 5.000 5.000 4.667 4.366 
Mode 4 5 4 4  4 5   5 4 
Std 0.452 0.548 0.548 1.155  0.577 0.548   0.577 0.623 
 
 
• Department frequency percentage: The skewness  figure is high (-1.092),  
which reflects  agreement concerning how respondents viewed this statement. More 
than 50% of the respondents agreed with 41% strongly agreeing. The results reflect 
agreement from all departments.  Slocum (1996:9) states that controlling is the 
process by which a person, group or organisation consciously monitor performance 
and takes corrective action. Close supervision and a rigid monitoring control process 
are time-consuming and costly. Committed and highly skilled employees require less 
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supervision. It is clear that the commitment level is not where it should be. Skills 
development can be solution. Managers need to develop intrinsic reward systems that 
focus on the personal importance of self-esteem to integrate individual and 
organisational goals and to design challenging jobs. 
 
Statement seventeen wished to support statement fifteen by determining if managers 
supported the technology change process.. Diagram 5.20 shows the agreement with 
statement seventeen in terms of the department the respondent worked in. 
 
 
Diagram 5.20 
 
Statement 17: Managers support the technology change process. 
 
Department frequency percentage 
 
Preference Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
Strongly Disagree 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Disagree 0% 40% 0% 33% 0% 25% 67% 100% 0% 0% 22% 
Neutral 17% 0% 40% 67% 0% 25% 17% 0% 0% 33% 22% 
Agree 83% 60% 40% 0% 100% 50% 17% 0% 100% 67% 54% 
Strongly Agree 0% 0% 20% 0% 0% 0% 0% 0% 0% 0% 2% 
Skew -2.055 -0.609 0.512 -1.732 0.000 -0.855 1.537 0.000 0.000 -1.732 -0.556 
Average 3.833 3.200 3.800 2.667 4.000 3.250 2.500 2.000 4.000 3.667 3.366 
Mode 4 4 3 3  4 2   4 4 
Std 0.389 1.095 0.837 0.577  0.957 0.837   0.577 0.859 
 cxliv 
 
 
• Department frequency percentage: The skewness shows a figure of 0.050, 
which reflects a difference in how respondents viewed this statement. More than 50% 
agreed which shows that there is support by management. This support must, 
however, be matched up with commitment.  
 
The idea of statement eighteen was to determine if hourly paid labour and ground level 
personnel  supported the technology change process. Diagram 5.21 shows the agreement 
with statement eighteen in terms of the department the respondent worked in. 
 
 
 
 
 
 
Diagram 5.21 
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Statement 18: Hourly paid labour and ground level personnel  support the 
technology change process. 
 
Department frequency percentage 
 
Preference Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
Strongly Disagree 0% 0% 20% 33% 100% 0% 67% 0% 0% 0% 17% 
Disagree 83% 40% 40% 67% 0% 100% 33% 100% 100% 67% 63% 
Neutral 8% 20% 20% 0% 0% 0% 0% 0% 0% 33% 10% 
Agree 8% 40% 20% 0% 0% 0% 0% 0% 0% 0% 10% 
Strongly Agree 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Skew 2.555 0.000 0.405 -1.732 0.000 #DIV/0! 0.968 0.000 0.000 1.732 0.945 
Average 2.250 3.000 2.400 1.667 1.000 2.000 1.333 2.000 2.000 2.333 2.122 
Mode 2 2 2 2  2 1   2 2 
Std 0.622 1.000 1.140 0.577  0.000 0.516   0.577 0.812 
 
 
• Department frequency percentage: The skewness is  high at 0.942, which 
reflects agreement in how respondents viewed this statement. More than 60% of the 
respondents disagreed and 17% strongly disagreed.  Most departments shared this 
view. The results reflect disagreement by all departments. This is almost expected as 
labour is often the one that experiences the full effect of technology changes in day to 
day operating and labour reductions. The result of this statement is a further 
indication that management must foster  commitment rather than control.  
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The idea of statement nineteen was to determine if  personnel who were not managers 
supported the technology change process. Diagram 5.22 shows the agreement with 
statement nineteen in terms of the department the respondent worked in. 
 
Diagram 5.22 
 
Statement 19: Staff  who are not managers support the technology change process. 
 
Department frequency percentage 
 
Preference Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
Strongly Disagree 0% 0% 0% 0% 100% 0% 0% 0% 0% 0% 2% 
Disagree 17% 40% 20% 0% 0% 25% 50% 0% 0% 0% 22% 
Neutral 42% 0% 0% 67% 0% 50% 33% 100% 100% 33% 34% 
Agree 42% 60% 80% 33% 0% 25% 17% 0% 0% 67% 41% 
Strongly Agree 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Skew -0.478 -0.609 -2.236 1.732 0.000 0.000 0.857 0.000 0.000 -1.732 -0.546 
Average 3.250 3.200 3.600 3.333 1.000 3.000 2.667 3.000 3.000 3.667 3.146 
Mode 4 4 4 3  3 2   4 4 
Std 0.754 1.095 0.894 0.577  0.816 0.816   0.577 0.853 
 
 
• Department frequency percentage: The skewness  figure of 0.942,  reflects a 
difference in how respondents viewed this statement. More than 22%  disagreed, 34% 
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were neutral and 41% agreed, although stronger agreement would have been 
preferred. Training and skills development can be a solution. Managers need to 
develop intrinsic reward systems that focus on the personal importance of self-
esteem, so that they integrate individual and organisational goals and design 
challenging jobs. 
 
The objective of statement twenty was to determine if the technology change process was 
treated proactively by management. Diagram 5.23 shows the agreement with statement 
twenty in terms of the department the respondent worked in. 
 
 
 
 
Diagram 5.23 
 
 
Statement 20: The technology change process is treated proactively by management. 
 
Department frequency percentage 
 
Preference Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
Strongly Disagree 0% 0% 0% 0% 0% 0% 33% 0% 0% 33% 7% 
Disagree 0% 0% 0% 0% 0% 50% 17% 0% 0% 0% 7% 
Neutral 42% 20% 20% 33% 100% 25% 17% 100% 0% 33% 32% 
Agree 58% 80% 80% 67% 0% 25% 33% 0% 100% 33% 54% 
Strongly Agree 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Skew -0.388 -2.236 -2.236 -1.732 0.000 0.855 0.000 0.000 0.000 -0.935 -1.325 
Average 3.583 3.800 3.800 3.667 3.000 2.750 2.500 3.000 4.000 2.667 3.317 
Mode 4 4 4 4  2 4    4 
Std 0.515 0.447 0.447 0.577  0.957 1.378   1.528 0.907 
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• Department frequency percentage: The skewness figure of –1.325 reflects  
agreement in how respondents viewed this statement. More than 50% of the 
respondents agreed and 32% were neutral. Most departments shared the view that 
management treated the technology change process proactively except for the quality, 
industrial engineering and general management departments.   The engineering and 
technical departments strongly agreed with the statement.   A fair comment to make is 
that BSFN is not a leader in terms of technology, but a follower. The change required 
is not incremental but transformational.                                                                        
 
Most managers agreed that a pro-active approach to technology change must be 
followed. Johnson and Scholes (1999:497) if management anticipates the need for 
transformational change,  (perhaps through analytical techniques), they may then be 
in a position of planned transformational change, which may provide them with more 
time to achieve the change.   However such change may be difficult if others in the 
organisation resists it . 
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The objective of statement twenty one was to assess where the need for technology 
change was overseen, the technology change process was treated reactively instead of 
being ignored. Diagram 5.24 shows the agreement with statement twenty one in terms of 
the department the respondent worked in. 
 
 
 
 
 
 
 
 
 
 
 
Diagram 5.24 
 
 
Statement 21: Where the need for technology change was overseen, the technology 
change process is treated reactively instead of being ignored. 
 
Department frequency percentage 
 
Preference Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
Strongly Disagree 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Disagree 0% 60% 0% 33% 0% 0% 33% 0% 0% 0% 15% 
Neutral 33% 20% 60% 33% 100% 50% 33% 0% 100% 0% 37% 
Agree 67% 20% 40% 33% 0% 50% 33% 100% 0% 100% 49% 
Strongly Agree 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Skew -0.812 1.258 0.609 0.000 0.000 0.000 0.000 0.000 0.000 #DIV/0! -0.637 
 cl
Average 3.667 2.600 3.400 3.000 3.000 3.500 3.000 4.000 3.000 4.000 3.341 
Mode 4 2 3   4 4   4 4 
Std 0.492 0.894 0.548 1.000  0.577 0.894   0.000 0.728 
 
 
• Department frequency percentage: The skewness figure of -0.637 reflects a 
difference in how respondents viewed this statement. More than 10% of the 
respondents  disagreed, 37% were neutral and 49% agreed.  The response  follows the 
same trend as in statement twenty. The engineering department, financial department 
and industrial engineering department disagreed.  According to Johnson and Scholes 
(1999:497), if strategic drift has occurred, as with obsolete technology,  and has led to 
deteriorating performance or an uncompetitive position in the markets, or if external 
stakeholders are not happy with the current position of the organisation, management 
may be in a forced transformational position.  
 
The goal of statement twenty two was to determine if there was a clearly and defined 
strategy for determining the technology to be implemented at BSFN. Diagram 5.25 shows 
the agreement with statement twenty two in terms of the department the respondent 
worked in. 
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Diagram 5.25 
 
 
Statement 22: There is a clearly and defined strategy for determining the technology 
to be implemented. 
 
Department frequency percentage 
Preference Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
Strongly Disagree 0% 0% 0% 0% 0% 0% 33% 100% 0% 33% 10% 
Disagree 25% 40% 40% 33% 0% 50% 33% 0% 0% 33% 32% 
Neutral 17% 20% 40% 0% 100% 0% 17% 0% 0% 33% 20% 
Agree 58% 20% 20% 67% 0% 50% 17% 0% 100% 0% 37% 
Strongly Agree 0% 20% 0% 0% 0% 0% 0% 0% 0% 0% 2% 
Skew -0.797 0.541 0.512 -1.732 0.000 0.000 0.668 0.000 0.000 0.000 -0.162 
Average 3.333 3.200 2.800 3.333 3.000 3.000 2.167 1.000 4.000 2.000 2.902 
Mode 4 2 2 4  2 2    4 
Std 0.888 1.304 0.837 1.155  1.155 1.169   1.000 1.091 
 
 
• Department frequency percentage: The skewness figure of -0.162 reflects a 
difference in how respondents viewed this statement. More than 30% of the 
respondents  disagreed and 37% agreed. Only the financial department 
indicated real agreement with this statement.  Slowinski et al ( 2000:11) state 
that  a clear strategy must exist to determine which technology to use. It is a 
dynamic process of decision- making rather than one decision, or an isolated 
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decision-making process. It is not only important to determine the correct 
technology, but all stakeholders regarding the technology must be involved to 
assure a positive end result. 
 
The goal of statement twenty three was to determine if human factors were also taken 
into account when technology was determined. Diagram 5.26 shows the agreement with 
statement twenty three in terms of the department the respondent worked in. 
 
 
 
 
Diagram 5.26 
 
 
Statement 23: Human factors are also taken into account when technology is 
determined. 
 
Department frequency percentage 
 
Preference Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
Strongly Disagree 0% 0% 0% 0% 0% 0% 0% 0% 0% 33% 2% 
Disagree 8% 40% 0% 0% 100% 0% 33% 0% 0% 33% 17% 
Neutral 8% 0% 20% 67% 0% 25% 50% 100% 100% 0% 24% 
Agree 83% 60% 80% 33% 0% 75% 17% 0% 0% 33% 56% 
Strongly Agree 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Skew -2.555 -0.609 -2.236 1.732 0.000 -2.000 0.313 0.000 0.000 0.935 -0.992 
Average 3.750 3.200 3.800 3.333 2.000 3.750 2.833 3.000 3.000 2.333 3.341 
Mode 4 4 4 3  4 3    4 
Std 0.622 1.095 0.447 0.577  0.500 0.753   1.528 0.855 
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• Department frequency percentage: The skewness figure of -0.992 reflects  relative 
strong agreement about how respondents viewed this statement. More than 55% of 
the respondents agreed and 24% were neutral.  The response indicates that some 
attempt was made to take human factors into consideration. Bailey (1993:79) states 
that human and organisational issues often only emerge after implementation when it 
may be more difficult to make the necessary changes. 
 
The objective of statement twenty four was to assess if communication was effective 
enough between all departments when technology changes were implemented.. Diagram 
5.27 shows the agreement with statement twenty four in terms of the department the 
respondent worked in. 
 
 
Diagram 5.27 
 
 
Statement 24: Communication is effective enough between all departments when 
technology changes are implemented. 
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Department frequency percentage 
Preference Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
Strongly Disagree 8% 20% 0% 0% 0% 25% 33% 100% 0% 67% 20% 
Disagree 58% 60% 80% 67% 100% 75% 50% 0% 0% 0% 56% 
Neutral 17% 0% 0% 33% 0% 0% 17% 0% 100% 33% 15% 
Agree 17% 20% 20% 0% 0% 0% 0% 0% 0% 0% 10% 
Strongly Agree 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Skew 0.745 1.293 2.236 1.732 0.000 -2.000 0.313 0.000 0.000 1.732 0.723 
Average 2.417 2.200 2.400 2.333 2.000 1.750 1.833 1.000 3.000 1.667 2.146 
Mode 2 2 2 2  2 2   1 2 
Std 0.900 1.095 0.894 0.577  0.500 0.753   1.155 0.853 
 
 
 
• Department frequency percentage: The skewness figure of 0.723 reflects  relative 
strong agreement about how respondents viewed this statement. More than 55% of 
the respondents disagreed and 20% strongly disagreed with the statement. The 
respondents stated that communication was not effective between departments.  This 
view was shared by most departments. All business organisations depend on 
communication.   Communication is the glue that binds various elements, coordinates 
activities, allows people to work together, and produces results.   It is more important 
today, given current trends.   Trends in management style – away from the strictly 
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 clv 
authoritarian and toward the more collaborative – also make communication more 
important than ever   (Carrell et al, 1995:17). 
 
The objective of statement twenty five  was to asses if enough was being done to 
communicate the need for technology changes to employees. Diagram 5.28 shows the 
agreement with statement twenty five in terms of the department the respondent worked 
in. 
 
 
Diagram 5.28 
 
 
Statement 25: Enough is being done to communicate the need for technology 
changes to employees. 
 
Department frequency percentage 
Preference Production Engineering Technical Financial Project Quality IE Computer HR General Combined 
Strongly Disagree 8% 0% 0% 0% 0% 25% 17% 0% 0% 67% 12% 
Disagree 75% 60% 40% 67% 0% 50% 83% 100% 0% 33% 61% 
Neutral 0% 40% 20% 33% 100% 0% 0% 0% 100% 0% 15% 
Agree 17% 0% 40% 0% 0% 25% 0% 0% 0% 0% 12% 
Strongly Agree 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Skew 1.449 0.609 0.000 1.732 0.000 1.129 -2.449 0.000 0.000 1.732 0.789 
Average 2.250 2.400 3.000 2.333 3.000 2.250 1.833 2.000 3.000 1.333 2.268 
Mode 2 2 2 2  2 2   1 2 
Std 0.866 0.548 1.000 0.577  1.258 0.408   0.577 0.837 
 clvi
 
 
• Department frequency percentage: The skewness shows a figure of 0.789, which 
reflects relatively strong agreement in how respondents viewed this statement. More 
than 60% of the respondents disagreed and 12% strongly disagreed with the 
statement. The respondents stated that not enough was being done to communicate 
the need for technology changes to employees. Most departments shared this view. 
The involvement of members of the organisation in the change development process 
or the planning of strategic change is also, in itself, a means of communication and 
can be very effective. Communication occurs in organisations not simply because 
managers try to effect change through communication, but because members of the 
organisation need to make sense of what is happening for themselves   (Johnson and 
Scholes, 1999:526). 
 
5.4 SUMMARY 
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The results of the empirical study were presented and analysed in this chapter. The 
aspects of each statement were discussed: the aim of the statement, the skewness, figure, 
the average response, mode and standard deviation per department and the combined 
results. The next chapter contains a summary of the findings of the study, followed by 
concluding remarks and recommendations. 
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CHAPTER SIX 
 
SUMMARY AND RECOMMENDATIONS 
 
6.1 INTRODUCTION 
 
In chapter five the empirical study was analysed, the results of each statement were 
presented and these were interpreted in terms of  department frequency.   This chapter 
commences with a summary of the meaningful, positive responses to the empirical study, 
and makes recommendations for improvement.   The chapter concludes with 
recommendations for further research. 
 
6.2     SUMMARY    
 
The topic researched in this study was “An evaluation of effective technology change 
management in selected organisation in Port Elizabeth”. In chapter one the main and sub- 
questions relating to the research were annalysed.   The purpose of chapter two was to 
develop a model for effective technology change management based on the theory.   
Although it is clear from the theory that the subjects chosen in the model are not the only 
considerations in technology change management, this model could form a basis for 
effective technology change management in manufacturing organisations.   The aim, 
furthermore, was to give a good theoretical overview of technology change and its 
management, which were described in chapter three.    The model was also discussed in 
depth in chapter three.   A clear understanding was given of the applicable subjects and 
 clix
categories of the model.   It was found that there is intense competition between 
manufacturing organisations and that technology is often the catalyst that creates 
differentiation.   A manufacturing organisation can either  be a market leader and prosper, 
or fight for survival in a global economy.   The researcher believes that technology is a 
key factor in determining a manufacturing organisation’s success.    
 
Becoming competitive is complex.  One way it can be achieved is through effective 
technology change management.   Manufacturing organisations are in constantly 
evolving circumstances where change is inevitable.   Even the way change happens is 
changing.   It is a matter of adapting or suffering severe consequences. Currently 
technology is also changing at a more rapid pace than ever.   New technologies are 
emerging daily and old technologies are becoming obsolete very fast.   Product life cycles 
decreasing, quality becoming very important, differentiation of products, faster time to 
markets, modern manufacturing systems and machinery are but a few of today’s pressing 
matters.  Technology can be used as a means to achieve the above goals. 
 
It is up to technology change management to find the correct technology and interface it 
into the organisation correctly to get maximum benefit from the manufacturing system as 
a whole.   There are, however, ways and means to effectively achieve the above.    The 
model described in chapter two will assist technology change management at BSFN to 
effect technology change successfully.  
 
 clx 
If  the correct technology  is implemented correctly in a manufacturing organisation it 
will have a significant impact on a manufacturing organisation’s competitiveness.   This 
can be achieved through a professional, committed, well trained employment base 
supported by pro-active, well informed, well aware management in the correctly 
structured internal and external systems. 
 
It is often suggested that technology change management is particularly poor in the tyre 
industry.   One of the primary objectives of this study was to assess empirically whether 
this belief holds true.   In this study respondents were requested to evaluate BSFN 
technology change management.   The empirical study indicated that there is a variety of 
viewpoints.   Although there were some responses agreeing that good technology 
management occurred, most respondents indicated that improvements must be made.   
The researcher believes that for BSFN to be competative its technology change 
management should be improved. 
 
6.2 SUMMARY OF THE EMPIRICAL SURVEY, CONCLUSIONS AND   
         RECOMMENDATIONS 
 
As outlined in section 5.2, forty five questionnaires were distributed among ten 
departments at BSFN.   A response rate of  84% was achieved.   The results varied  11% 
strongly disagreed, 33% disagreed, 19,7% were neutral, 33,4% agreed and 2,9% strongly 
agreed.   The strongest sentiment was disagreement. 
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6.3.1     THE RESPONSE TO STATEMENTS 
 
The following responses based on the model were identified, which BSFN can utilise to 
improve technology change management. 
 
• Supplier chair capabilities:   There was agreement and disagreement (see 
Diagram 5.4 and 5.5).   The respondents agreed regarding suppliers capability to 
deliver technology in South Africa, but disagreed regarding suppliers capability to 
compete with overseas technology suppliers. Technology change management must 
identify the correct suppliers. Once the supplier is identified, that supplier must be 
grown and supported by the technology change manager to supply the correct quality, 
price, functionality and on time delivery. 
 
• Change agents:   The response was neutral and disagreement (see Diagrams 5.6 
and 5.7):    neutral regarding the treatment of change agents and disagreement that 
change agents know what is expected of them. A lot depends on the change agents 
themselves.   It is up to management to choose the correct people to be change agents, 
but management must also attempt to provide the correct surroundings to support 
change agents. 
 
• The culture in terms of technology change:   Respondents disagreed that there 
is a culture to facilitate technology change.   However, the respondents agreed that 
management made efforts to create a culture to facilitate technology change (see 
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Diagrams 5.8 and 5.9). This is a difficult and complex subject, but sustained pressure 
to create the correct culture over a long time period will ensure positive results. 
 
• Technology change management and the union:   The respondents agreed that 
participative unionism is encouraged regarding technology change, but disagreed that 
the union supports and understands the need for technology change (see Diagrams 
5.10 and 5.11). This is once again a difficult issue, but not impossible to change over 
time through good management. 
 
• Organisational politics and technology change management:  The response 
regarding organisational politics was negative.   Respondents disagreed that there is 
no organisational  politics at BSFN.   They also disagreed that organisational politics 
did not have an influence on the outcome of technology change (see Diagrams 5.12 
and 5.13).   This area needs the attention of senior management. Organisational 
politics should simply not be allowed, especially if it influences the technology 
change process. 
 
• Financial feasibility of technology:  The response was positive (see Diagrams 
5.14 and 5.15).   Respondents agreed that technology is financially feasible and that 
the correct methods of calculating the feasibility are used. 
 
• The pace of technology change:  Respondents reacted negatively to this 
statement (see Diagrams 5.16 and 5.17).   They disagreed that the pace of change is 
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adequate to let them compete in desired current and future markets.   They also 
disagreed that the pace of change will let BSFN catch up with leading tyre 
companies.   Transformational change is thus suggested. 
 
• Commitment versus control:   This is a very important aspect regarding 
technology change management.   Commitment should form part of an organisation’s 
design to facilitate any change in today’s rapidly changing environment.   The 
response was negative regarding management’s commitment to technology change 
and there was strong agreement regarding the need for control (see Diagrams 5.18 
and 5.19).   This suggests that systems to control technology change are more reliable 
than commitment.   Strong management control is required; alternatively 
management must apply job design approaches to encourage commitment. According 
to the respondents, managers and staff  support technology change although labour 
does not  (see Diagrams 5.20, 5.21 and 5.22). 
 
• Proactive and reactive technology change management:   Respondents agreed 
that management treated the technology change process proactive.   They also agreed 
that where the need for technology change was overseen, management’s response was 
reactive instead of ignorant (see Diagrams 5.23 and 5.24). 
 
• Technology determinism:   The response was positive (see Diagrams5.25 and 
5.26).   Respondents agreed that there is a strategy for determining technology to 
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implement and that human factors are taken into account when technology 
implementation is determined. 
 
• Communication and technology change management:   The response to this 
important topic was negative (see Diagrams 5.25 and  5.26).   Respondents  disagreed 
about both effective communication between departments and communicating 
technology change to employees.   Management should focus on improving 
communication to ensure successful technology change. 
 
6.4     AREAS FOR FURTHER RESEARCH 
 
The following areas have been identified for further research. 
 
• A comparison of technology change management in all manufacturing 
organisations in a specific South African  or overseas metropole. 
• An evaluation of the management of any other change discipline. 
• An evaluation of effective technology change from a labourers (hourly paid 
personnel) perspective.  
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Annexure A 
EFFECTIVE TECHNOLOGY CHANGE MANAGEMENT 
 
Please evaluate the effectiveness of technology change management at your department 
by completing the following questionnaire. Kindly indicate the degree of your agreement 
or disagreement, which closely reflects your opinion of this management discipline. 
 
Home language ? English  Afrikaans  Xhosa  Other  
 
Current department 
Production  Engineering  Technical  Financial  Project  
Quality  Industrial 
engineering 
 Computer  Human 
Resources 
 General  
 
Length of service 
in years ? 
1-5  5-10  10-15  > 15  
 
What level the 
organisation do 
you operate ? 
Senior  Middle  Super 
Visory 
 Salary 
staff 
 
 
 
 1 = Strongly Disagree                    4 = Agree 
2 = Disagree                                   5 = Strongly Agree 
3 = Neutral 
 
1 
 
2 
 
3 
 
4 
 
5
1 Supplier companies in the RSA who are responsible for 
manufacturing the technology products are capable of delivering  the 
correct quality, functionality, cost, on time delivery and specification 
products to suit the requirements of BSFN 
     
2 Technology supplier companies in the RSA are able to compete with 
oversees technology supplier companies in terms of the correct 
quality, functionality, cost,  on time delivery and specification 
products to suit the requirements of BSFN 
     
3 Change agents (people who are responsible for change) know exactly 
what is expected from them to facilitate the technology change 
process 
     
4 Change agents who are responsible for implementing technology 
change are treated fairly, supportively and with respect by labour, staff 
and management at BSFN 
     
5 The culture in BSFN allows technology change to take place      
6 Efforts are made by management to create a culture that facilitates      
 clxxv
technology change 
7 The method through which technology change is implemented at 
BSFN is of such a nature that it facilitates participative union 
involvement 
     
8 The union at BSFN supports and understands the necessity and 
importance of the technology change process and therefore the 
incorporation of technology improvements 
     
9 Organisational politics do not exist at BSFN      
10 Organisational politics do not have an effect on the technology change 
process and the outcome of  technology implementation 
     
11 The criteria for choosing a project are always financially justifiable.      
12 Financial decisions are based on simple payback period, net present 
value and internal rate of return of the technology implementation 
     
13 The pace at which technology change is implemented at BSFN is 
adequate to let them compete in the desired current and future markets  
     
14 The pace at which technology change is implemented at BSFN is 
adequate to catch up with leading tyre manufacturing companies 
     
15 All managers are committed to the technology change process in 
BSFN 
     
16 To implement technology, strong management control  required      
17 Managers support the technology change process      
18 Hourly paid labour and ground level personnel support the technology 
change process 
     
19 Staff  who are not managers support the technology change process      
20 The technology change process is treated proactively by management      
21 Where the need for technology change was overseen, the technology 
change process is treated reactively instead of being ignored 
     
22 There is a clearly and defined strategy for determining the technology 
to be implemented 
     
23 Human factors is also taken into account when technology is 
determined 
     
24 Communication is effective enough between all departments when 
technology changes is implemented 
     
25 Enough is being done to communicate the need for technology 
changes to employees 
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Annexure B 
 
 
Johan Oosthuizen 
35 Avon Place 
Fairview 
6070 
 
MR T. GEORGE 
Bridgestone/Firestone South Africa (Pty) Ltd 
P.O. Box 992 
Port Elizabeth 
6000 
 
 
Dear Sir 
 
 
MBA DISSERTATION:  MR JOHAN OOSTHUIZEN 
 
 
I, Johan Oosthuizen, am currently enrolled in the Faculty of Management at the Port 
Elizabeth Technikon for the MBA course.   A partial requirement of this course is the 
successful completion of a dissertation.   The topic of the research is: “An evaluation of 
the effectiveness of technology change management at Bridgestone/Firestone in the Port 
Elizabeth metropole.”   As an empirical investigation constitutes a  major proportion of 
the study, it would be appreciated if you would allow me to conduct the research at your 
organisation. 
 
The research is deemed to make a substantial contribution to a better understanding of the 
problem of effective technology change management in the manufacturing industry.   
Your co-operation will therefore play an important roll in the success of the study.   
Please find attached the questionnaire that will be distributed if acceptance is given. 
 
Thank you 
 
Yours faithfully 
 
 
 
Johan Oosthuizen 
 
